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To a t t a i n  our g o a l  of t h e  “ g r e a t  s o c i e t y ”  we 
must have s c i e n c e  i n  po l i cy .  
Th i s  i nvo lves  l a r g e - s c a l e  s u p p o r t  of funda-  
mental  r e s e a r c h  i n  t h e  s o c i a l  a s  w e l l  a s  t h e  phy- 
s i c a l  s c i e n c e s .  S c i e n t i f i c  knowledge must be  
organized  and a p p l i e d  t o  t h e  major problems o f  
n a t i o n a l  and i n t e r n a t i o n a l  l i f e .  New means are 
r e q u i r e d  f o r  r a p i d l y  d i f f u s i n g  t h e  s c i e n t i f i c  
knowledge needed i n  d a i l y  l i f e .  S o c i e t y  needs 
b e t t e r  methods f o r  making t h e  s t r a t e g i c  c h o i c e s  
between p r e s e n t  desires  and f u t u r e  needs ,  between 
i n d i v i d u a l  a c q u i s i t i o n  and s o c i a l  p r o g r e s s .  F i -  
n a l l y ,  s c i e n t i f i c  knowledge is e s s e n t i a l  t o  permil-, 
t h e  s u s t a i n e d  development of a v i a b l e  s e n s e  of 
community 
Each of t h e s e  elements  of s c i e n c e  i n  p o l i c y  
v i i  
INTRODUCTION 
Our founding f a t h e r s  s tood o u t s i d e  t h e i r  e i g h t e e n t h  cen- 
t u r y  s o c i e t y  and asked: How should our  p o l i t i c a l  l i f e  be  
shaped? T h e i r  answer was t h e  Fede ra l  Union, a s t r u c t u r e  o f  
such s t r e n g t h  and ambiguity t h a t  i t  h a s  su rv ived ,  as have t h e  
arguments about t h e  p rope r  r e l a t i o n s h i p s  o f  t h e  p a r t s .  Those 
were r e v o l u t i o n a r y  t imes.  Today, w e  r e q u i r e  a s u b s t i t u t e  f o r  
t h e  r e v o l u t i o n a r y  p e r s p e c t i v e -  t o  h e l p  u s  choose i n  an e r a  
o f  permanent change. I n c r e a s i n g l y ,  we r e q u i r e  s c i e n t i f i c  
knowledge - s u r e  knowledge - not c o n j e c t u r e  o r  conven t iona l  
o p i n i o n s .  
To a t t a i n  our  goa l  o f  the " g r e a t  s o c i e t y "  we must have 
s c i e n c e  i n  p o l i c y .  But s c i e n c e  must be seen i n  t h e  c u l t u r a l  
as w e l l  as t h e  l a b o r a t o r y  sense.  Whether t h e r e  w i l l  b e  s c i -  
ence i n  p o l i c y  depends on t h e  answers g i v e n  t o  f i v e  subord i -  
n a t e  ques t ions .  These a r e :  
1. W i l l  t h e  " g r e a t  s o c i e t y "  f i n d  a way t o  suppor t  on a 
g rand  s c a l e  t h e  expansion o f  fundamental new knowledge n o t  
on ly  o f  n a t u r e  b u t  o f  man a s  a s o c i a l  be ing?  
2.  W i l l  t h e  " g r e a t  s o c i e t y "  f i n d  a way t o  o r g a n i z e  and 
apply s c i e n t i f i c  knowledge t o  t h e  major problems o f  n a t i o n a l  
and i n t e r n a t i o n a l  l i f e ?  
3. I n  an age o f  s w i f t l y  advancing technology w i l l  t h e  
" g r e a t  s o c i e t y T 1  f i n d  t h e  means o f  r a p i d l y  d i f f u s i n g  t h e  s c i -  
e n t i f i c  knowledge needed f o r  many d a i l y  c h o i c e s  t h a t  d e t e r -  
mine t h e  q u a l i t y  o f  e x i s t e n c e ?  
making s t r a t e g i c  c h o i c e s  between p r e s e n t  d e s i r e s  and f u t u r e  
needs,  between i n d i v i d u a l  a c q u i s i t i o n  and s o c i a l  p r o g r e s s ?  
5. W i l l  t h e  " g r e a t  s o c i e t y "  n o t  on ly  f i n d  b u t  u s e  t h e  
s c i e n t i f i c  knowledge necessa ry  t o  ach ieve  i n t e g r a t i o n  - a 
v i a b l e  sense  of  community - both a t  home and throughout t h e  
world? 
4. W i l l  t h e  " g r e a t  s o c i e t y "  d e v i s e  b e t t e r  ways f o r  
I n  t h i s  p r e l i m i n a r y  e x p l o r a t i o n  of t h e s e  q u e s t i o n s  we 
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w i l l  d e a l  b r i e f l y  wi th :  t h e  i n t e r p l a y  o f  magic and s c i e n c e  
( t h e  s a c r e d  and profane)  i n  a l l  s o c i e t i e s ;  t h e  knowledge re- 
quirements o f  a democrat ic  s o c i e t y ;  some common and con- 
t r a s t i n g  a s p e c t s  o f  s c i e n c e  and p o l i c y ;  f i n a l l y ,  we w i l l  t u r n  
t o  f i v e  impor t an t  r e s e a r c h  requi rements  f o r  s c i e n c e  i n  p o l i c y .  
Washington h a s  a g r e a t  many i n d i v i d u a l s  h i g h l y  s k i l l e d  
i n  t h e  a r t  o f  t h e  p o s s i b l e  - e x p e r t s  i n  what can be  done now 
and i n  t h e  immediate f u t u r e .  My s t ress  i s  on t h e  d e s i r a b l e ,  
i n  t h e  b e l i e f  t h a t  d i s c u s s i o n  o f  t h e  d e s i r a b l e  sometimes 
he lps  t o  make i t  p o s s i b l e .  I f  b i a s  i s  seen  i n  t h e s e  views, 
b e  a s su red  t h e  b i a s  h a s  n o t  y e t  hardened i n t o  c o n v i c t i o n .  I t  
i s  p r e l i m i n a r y  - open t o  d i s s e n t ,  t o  change. 
M A G I C  AND SCIENCE IN SOCIETY 
We a l l  know t h a t  a t  no t ime have t h e  a c t i o n s  o f  s o c i e t y  
ever been based  e n t i r e l y  on s c i e n t i f i c  knowledge. Even when 
s c i e n t i f i c  knowledge e x i s t s  w i th in  a s o c i e t y ,  i t  may n o t  b e  
a v a i l a b l e  i n  t h e  p l a c e  o r  shape which makes i t  u s e f u l  t o  
p a r t i c u l a r  s e t s  o f  d e c i s i o n  makers. I n  t h e  absence o f  s u r e  
knowledge, magic, myth o r  r i t u a l  have been r e l i e d  on i n  t h e  
p a i n f u l  p r o c e s s  o f  choice .  After long  u s e  magic and myth i m -  
bedded i n  men's  minds g a i n  dynamism o f  t h e i r  own. Throughout 
h i s t o r y  s c i e n t i f i c  knowledge and magic have mingled i n  eve r  
s h i f t i n g  p r o p o r t i o n s  a s  t h e  f a t e  o f  men and n a t i o n s  has  been 
decided.  
The co-mingling i s  more apparent  t o  u s  i n  t h e  s impler  
s o c i e t i e s .  Malinowski w r i t e s  o f  t h e  Melanes ians :  
. . . they r e l y  mainly on ga rden ing  f o r  t h e i r  s u b s i s -  
t ence  . . . . They have t o  s e l e c t  t h e  s o i l  and t h e  seed- 
l i n g s  . . . [and] f i x  t h e  t imes f o r  c l e a r i n g  and bu rn ing  
t h e  sc rub ,  f o r  p l a n t i n g  and weeding, f o r  t r a i n i n g  t h e  
v i n e s  of t h e  yam-plants.  I n  a l l  t h i s  t hey  a r e  gu ided  
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by a c l e a r  knowledge o f  weather and seasons ,  p l a n t s  and 
p e s t s ,  s o i l  and t u b e r s ,  and by a c o n v i c t i o n  t h a t  t h i s  
knowledge i s  t r u e  and r e l i a b l e  . . . . 
found magic, a s e r i e s  of  r i t e s  performed every  y e a r .  . . . 
Magic i s  undoubtedly regarded  b y  t h e  n a t i v e  a s  abso- 
l u t e l y  i n d i s p e n s a b l e  t o  t h e  we l fa re  o f  t h e  g a r d e n s . .  . . 
There i s ,  o f  course ,  no widespread t h i r s t  f o r  
knowledge i n  a savage community.... [ Y e t ]  t h e r e  i s  . . . 
t o  be  found t h e  n a t u r a l i s t ,  p a t i e n t  and p a i n s t a k i n g  i n  
h i s  o b s e r v a t i o n s ,  capable  of  g e n e r a l i z a t i o n  and o f  
connec t ing  long  c h a i n s  o f  e v e n t s  i n  t h e  l i f e  o f  animals ,  
and i n  t h e  marine world o r  i n  t h e  j u n g l e ,  . . . There  i s  
f i n a l l y  among t h e  p r i m i t i v e s ,  t h e  s o c i o l o g i s t ,  t h e  i d e a l  
in formant ,  capab le  with marvelous accuracy and i n s i g h t  
t o  g i v e  t h e  . . . f u n c t i o n ,  and t h e  o r g a n i z a t i o n  o f  many 
a s imple r  i n s t i t u t i o n  i n  h i s  t r i b e .  
Y e t  mixed with a l l  t h e i r  a c t i v i t i e s  t h e r e  i s  t o  be  
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Even when t h e  s c i e n t i f i c  accomplishments o f  a s o c i e t y  
are f a r  i n  advance o f  t h e i r  time, t h e  growth o f  new know- 
l e d g e  can remain l a r g e l y  i n  t h e  p o s s e s s i o n  o f  a small  group. 
The s c i e n c e  o f  t h e  H e l l e n i s t i c  p e r i o d ,  f o r  example, was b o t h  
t h e  p roduc t  and t h e  p r i v a t e  posses s ion  o f  a r e l a t i v e l y  smal l  
e l i t e .  During t h e  t h r e e  c e n t u r i e s  fo l lowing  t h e  d e a t h  o f  
Alexander t h e  Grea t ,  t h e  s c i e n c e s  o f  geometry,  astronomy and 
anatomy were e s t a b l i s h e d .  Yet, du r ing  t h a t  p e r i o d  t h e r e  was 
no p u b l i c  educa t ion  except  the  forum and t h e  t h e a t e r  i n  t h e  
s t r e e t .  The overwhelming p ropor t ion  o f  t h e  p o p u l a t i o n  con- 
t i n u e d  t o  r e l y  on mythology, magic and s imple r  forms o f  cer -  
t a i n t y .  The e a r l y  men o f  s c i ence  s tood  very  much t o  
t h  e m s  e l  v e s . 2 
'Bronislaw Malinowski, "Ra t iona l  Mastery o f  t h e  Envi- 
ronment," Theor i e s  o f  Soc ie ty ,  11, ed. T a l c o t t  Pa r sons ,  
- a l . ( N e w  York: The F ree  P r e s s  o f  Glencoe, I n c . ,  1964), 
pp. 1056-60. 
2George Sa r ton ,  A His tory  o f  Sc ience  (Cambridge: Har- 
va rd  U n i v e r s i t y  P r e s s ,  1959), pp. V I I - X V I I ,  p r e f a c e .  
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Not u n t i l  n e a r l y  two m i l l e n i a  a f te r  A r i s t o t l e  d i d  s c i -  
ence become a d r i v i n g  power i n  s o c i e t y -  c r i t i c i z i n g ,  re- 
newing, c o n s t r u c t i n g .  Only i n  t h e  West d i d  i t  become a 
dynamic element  o f  s o c i a l  change. I n  our  t ime w e  b e l i e v e  we 
have d i s c o v e r e d  t h e  means o f  consc ious ly  c r e a t i n g  and ex- 
panding s c i e n c e .  Sc ience  h a s  g i v e n  u s  t h e  power t o  c o n t r o l  
n a t u r e  and t o  modify s o c i e t y .  Yet even i n  ou r  world,  we f i n d ,  
i n  d i f f e r e n t  p r o p o r t i o n ,  t he  two domains o f  p r i m i t i v e  man. 
On t h e  one hand there  i s  t h e  world o f  r a t i o n a l  ou t look ,  and 
on the  o t h e r  hand t h e  world o f  magic, myth and r i t u a l .  
These two domains - s u r e  knowledge and magic - e x i s t  i n  t h e  
minds of  i n d i v i d u a l s  th roughout  ou r  s o c i e t y ,  among t h e  h igh  
as well a s  t h e  low, among t h e  educa ted  as w e l l  as t h e  
ignor  a n t  . 
The exponen t i a l  growth o f  t h e  c r e a t i o n  o f  new knowledge 
o f  n a t u r e  h a s ,  i n  our  g e n e r a t i o n ,  acqu i r ed  r a d i c a l  impl ica-  
t i o n s  f o r  s o c i e t y .  Technology based  on the  new knowledge 
has  g iven  u s  n u c l e a r  weapons and n u c l e a r  energy,  m i s s i l e  
systems and space  s h i p s ,  automated d a t a  p r o c e s s i n g  and mech- 
an ized  p roduc t ion .  The need f o r  many forms o f  l a b o r  i s  de- 
c l i n i n g ,  some forms o f  mental  work a r e  be ing  taken  ove r  by 
machines, and man h imse l f  might d i s a p p e a r  i f  a l l  n u c l e a r  
weapons a r e  used.  Soc ie ty  i s  growing more complex. A s  i t  
does, t h e  apport ionment  o f  magic and s c i e n t i f i c  knowledge w e  
u s e  i n  i t s  r e g u l a t i o n  grows more c r i t i c a l .  The c r e a t i o n  o f  
new knowledge goes  on apace,  b u t  t h e  r e s o u r c e s  devoted  t o  i t s  
v a r i o u s  p a r t s  do n o t  always match t h e  needs  o f  s o c i e t y .  
P o s s i b l y  t h e  most c r i t i c a l  o f  a l l ,  t h e  d i f f u s i ' o n  and u s e  o f  
su re  knowledge occur  s lowly and unevenly through s o c i e t y .  
Argument and a c t i o n  c o n t i n u e  t o  res t  on magic as well  
as s c i e n t i f i c  knowledge. T h e  l e v e l  o f  d i s c o u r s e  between 
p r o t a g o n i s t s  i n  the r e c e n t  campaign, i f  i t  r e f l e c t s  an 
accu ra t e  assessment  of t h e  d i f f u s i o n  o f  s c i e n t i f i c  knowledge 
i n  s o c i e t y ,  i s  t h e  s t r o n g e s t  c r i t i c i s m  which cou ld  b e  mounted 
a g a i n s t  our  p r e s e n t  c o n d i t i o n .  
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THE KNOWLEDGE REQUIREMENTS OF DEMOCRACY I N  THE AGE O F  SCIENCE 
AND TECHNOLOGY 
I n  a democracy d e c i s i o n s  a f f e c t i n g  t h e  f u t u r e  may be  
made throughout  t h e  land .  We have a m i x e d  economy o f  know- 
l e d g e  a s  well  a s  m a t e r i a l  t h ings .  U n i v e r s i t y  p r o f e s s o r s  and 
businessmen, a s  wel l  a s  government o f f i c i a l s ,  p a r t i c i p a t e  i n  
d e c i s i o n s  which a f f e c t  t h e  f u t u r e  o f  t h e  n a t i o n  and t h e  
i n d i v i d u a l .  
Indeed  a m a j o r i t y  o f  t h e  e n t i r e  c i t i z e n r y  p a r t i c i p a t e s  
i n  shaping our  f u t u r e ,  whether by a c t i o n  o r  i n a c t i o n .  Only 
wide d i f f u s i o n  o f  s c i e n t i f i c  knowledge can p rov ide  an ade- 
qua te  b a s i s  from which c i t i z e n s  can judge  t h e  d e c i s i o n  makers. 
Achievement of  a b e t t e r  d i f f u s i o n  o f  knowledge r e p r e s e n t s  a 
pr imary  c h a l l e n g e  i n  t h e  United S t a t e s  today.  
Many b e l i e v e  t h a t  democracy i s  n o t  p o s s i b l e  i n  an under- 
developed n a t i o n  u n t i l  a minimum l e v e l  o f  l i t e r a c y  i s  acqu i red  
by a s u b s t a n t i a l  p o r t i o n  o f  t h e  p o p u l a t i o n .  One may be  
e q u a l l y  s u r e  t h a t  i n  our  h ighly  complex socie,ty a much h i g h e r  
l e v e l  o f  s u r e  knowledge i s  r e q u i r e d  if t h e  government i s  t o  
remain r e spons ive  t o  t h e  people.  For example, we can h a r d l y  
a f f o r d  t o  expose l e s s  than  ten  p e r  c e n t  o f  t h e  p o p u l a t i o n  t o  
even t h e  s i m p l e s t  concepts  of  modern economics. Nor can we 
f o r e v e r  r e l y  s o  l a r g e l y  on anc ien t  t r i b a l  r i t u a l s  t o  main- 
t a i n  t h e  i n t e r n a l  u n i t y  of a people  whose s u r v i v a l  now de- 
pends p a r t l y  on t h e i r  unders tanding  o f  t h e i r  in te rdependence  
wi th  a l l  o f  mankind. 
Moreover, f a c t s  a lone  a re  n o t  s u f f i c i e n t .  The know- 
l e d g e  o f  t h e  peop le  must b e  s c i e n t i f i c  i n  t h e  s e n s e  t h a t  i t  
h a s  a r a t i o n a l  conceptua l  framework. One o b j e c t i v e  o f  t h e  
democra t ic  p r o c e s s  i s  t o  i n c r e a s e  t h e  i n d i v i d u a l  c i t i z e n ' s  
a p p r e c i a t i o n  o f  what i s  p o s s i b l e  and what i s  d e s i r a b l e .  
P l ann ing  i n  a modern s o c i e t y  ought  t o  b e  p r i m a r i l y  concerned 
with t h e  p r o c e s s  o f  c r e a t i o n ,  d i f f u s i o n  and a p p l i c a t i o n  o f  
knowledge which c o n t r i b u t e s  t o  t h a t  a p p r e c i a t i o n .  Democratic 
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p lann ing  can c o n t r i b u t e  t o  p o l i c y  making by h e l p i n g  t o  de- 
velop and o r d e r  t h e  in fo rma t ion  from which b o t h  s o c i e t y  and 
i t s  d e c i s i o n  m a k e r s  may pur sue  the i r  f u t u r e  cour se .  S ince  
a c t i o n  i s  cont inuous ,  p l a n n i n g  a l s o  must b e  a con t inuous  
p rocess .  
Developing adequate  i n f o r m a t i o n  f o r  democra t ic  a c t i o n  
i s  not easy. I n  t h e  p a s t ,  new s c i e n t i f i c  knowledge h a s  been 
r e s i s t e d  by i n d i v i d u a l s  i n  l a b o r  o r  b u s i n e s s  who have ac- 
quired a k ind  o f  p r o p r i e t a r y  r i g h t  i n  e a r l i e r  accumula t ions  
o f  knowledge. Y e t  independent i n s t i t u t i o n s  a r e  e s s e n t i a l  f o r  
t h e  maintenance o f  freedom i n  the  s e a r c h  f o r  knowledge. 
The impediments t o  t h e  s p r e a d  o f  s u r e  knowledge have 
sometimes been b reached  by war o r  m i g r a t i o n .  Other k i n d s  of 
c r i s e s  l i k e  t h e  Great Depress ion  o f t e n  seem t o  have had a 
mixed e f f e c t .  Large  s c a l e  e f f o r t s  a t  e x p l o r a t i o n  have h e l p e d  
t o  s t i m u l a t e  t h e  d i f f u s i o n  o f  knowledge. The r i s e  of a 
l e a d e r  with a s p e c i a l  i n t e r e s t  i n  a c e r t a i n  a r e a  o f  know- 
l edge  and h i s  t ime ly  a r r i v a l  on the  s t a g e  o f  h i s t o r y  have 
sometimes p rov ided  the  o p p o r t u n i t y  f o r  a breakthrough.  
Among our own p r e s i d e n t s ,  Thomas J e f f e r s o n  and Theodore 
Roosevelt  are o u t s t a n d i n g  examples. We must t a k e  advantage  
o f  bo th  men and e v e n t s  i f  modern democracy i s  t o  con t inue  t o  
acqu i r e ,  o r g a n i z e  and d i f f u s e  the  s u r e  knowledge needed t o  
govern i t s e l f .  
THE SCIENTIFIC PROCESS 
I n  the  r a p i d l y  changing s c i e n t i f i c  and t e c h n i c a l  S O -  
c i e t y  now opening b e f o r e  us ,  s c i e n t i f i c  knowledge seems t o  
be i n c r e a s i n g l y  t h e  sou rce  o f  power. S ince  power may be 
used t o  f r u s t r a t e  o r  advance t h e  p u b l i c  good, much depends 
on who has  access  t o  knowledge, I n  t u r n ,  a c c e s s  t o  know- 
ledge r e s t s  bo th  on t h e  p r e p a r a t i o n  o f  i n d i v i d u a l s  t o  pe r -  
ce ive  i t  and upon how t h e  i n f o r m a t i o n  (knowledge) i s  
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organized .  S c i e n t i f i c  knowledge, even though i t  may o r i g i -  
n a t e  i n  t h e  l a b o r a t o r y ,  needs  t o  be  viewed as a growing e l e -  
ment o f  our c u l t u r e .  Science,  as c u l t u r e ,  refers n o t  o n l y  t o  
t h e  c r e a t i o n  o f  new knowledge, b u t  t o  i t s  d i f f u s i o n  and ap- 
p l i c a t i o n .  I t  i s  i n  t h i s  sense t h a t  i t  i s  used  he re .  
Three c h a r a c t e r i s t i c s  o f  s c i e n c e  r e q u i r e  comment. These 
a r e  t h e  element o f  u n c e r t a i n t y  i n  a l l  knowledge, t h e  need 
f o r  t h e  d i f f u s i o n  o f  d i scovery  i n  o r d e r  f o r  i t  t o  become 
knowledge, and, f i n a l l y ,  t h e  m u l t i p l y i n g  e f f e c t  o f  knowledge. 
The u n c e r t a i n t y  i n  a l l  knowledge arises from t h e  funda- 
mental  n a t u r e  of t h e  i n t e r a c t i o n  o f  man and h i s  environment. 
What man unde r s t ands  about h i s  environment depends n o t  on ly  
upon t h e  u l t i m a t e  n a t u r e  o f  t h a t  environment b u t  upon h i s  own 
n a t u r e  as we l l .  When w e  move from t h e  n a t u r a l  s c i e n c e s  t o  
t h e  s o c i a l  s c i e n c e s ,  a f u r t h e r  element o f  u n c e r t a i n t y  i s  i n -  
t roduced.  The p l a n e t s  move i n  t h e i r  o r d a i n e d  way whatever 
may be  man's view o f  t h e i r  movements. But man's knowledge 
of  o t h e r  men and o f  s o c i e t y d e p e n d s  upon t h e  unde r s t and ing  o f  
bo th  t h e  obse rve r  and t h e  observed. Man h a s  the power t o  
modify h i s  behav io r .  H i s  a b i l i t y  t o  modify h i s  behav io r  
a r i s e s  from h i s  c a p a c i t y  and, indeed,  compulsion t o  a t t a c h  
v a l u e s  t o  a l l  h i s  expe r i ences .  Y e t ,  many o f  t h e s e  modifica- 
t i o n s  may occur  accord ing  t o  knowable r e g u l a r i t y .  
D r .  Edwin Bor ing  o f  Harvard U n i v e r s i t y  h a s  no ted  tha t  
s c i e n t i f i c  knowledge i n v o l v e s  bo th  an a b s t r a c t  concept and 
t h e  t e s t i n g  o f  t h i s  concept a g a i n s t  bo th  new and o l d  i n f o r -  
mation. I t  i m p l i e s  an audience through which t h e  knowledge 
must be  d i f f u s e d  and who must apply  i t ,  e i t h e r  t o  e s t a b l i s h  
i t s  " t r u t h "  o r  t o  p u t  i t  t o  p r a c t i c a l  use.  The d i s t i n c t i o n  
between p u r e  and a p p l i e d  sc i ence ,  o f  cour se ,  rests n o t  on ly  
on t h e  purpose  se rved ,  c u r i o s i t y  o r  u t i l i t y ,  b u t  f r e q u e n t l y  
on t h e  r i g o r  with which i t  i s  v e r i f i e d .  For bo th ,  d i f f u s i o n  
o f  t h e  knowledge from i t s  o r i g i n a t o r  i s  u s u a l l y  r equ i r ed .  
A t h i r d  c h a r a c t e r i s t i c  p e c u l i a r l y  r e l e v a n t  t o  our 
a c q u i s i t i v e  and democra t ic  s o c i e t y  i s  t h e  m u l t i p l y i n g  e f f e c t  
o f  knowledge. Recogni t ion  of t h i s  e f f e c t  i s  o f  c r u c i a l  i m -  
po r t ance  i n  c o n s i d e r i n g  the  p rope r  r o l e  o f  government i n  t h e  
c r e a t i o n ,  d i f f u s i o n  and a p p l i c a t i o n  o f  s c i e n t i f i c  knowledge. 
The d e s c r i p t i o n  o f  t h e  m u l t i p l y i n g  e f f e c t  by John Wesley 
Powell ,  u t t e r e d  n e a r l y  e i g h t y  y e a r s  ago i n  t h e  m i d s t  o f  t h e  
f i r s t  g r e a t  d e b a t e  ove r  a department  o f  s c i e n c e  i n  t h e  fed-  
e r a l  government, i s  c l a s s i c .  Powell  s a i d :  
P o s s e s s i o n  o f  p r o p e r t y  i s  e x c l u s i v e ;  p o s s e s s i o n  o f  
knowledge i s  n o t  e x c l u s i v e ;  f o r  t h e  knowledge which one 
maxi has may a l s o  be  t h e  p o s s e s s i o n  o f  a n o t h e r .  . . . 
P r o p e r t y  may be  d i v i d e d  i n t o  e x c l u s i v e  ownership f o r  
u t i l i z a t i o n  and p r e s e r v a t i o n ,  b u t  knowledge i s  u t i l i z e d  
and p r e s e r v e d  by m u l t i p l e  ownership.  That  which one 
man g a i n s  by d i scove ry  i s  t h e  g a i n  o f  o t h e r  men. And 
t h e s e  m u l t i p l e  g a i n s  become i n v e s t e d  c a p i t a l ,  t h e  in -  
t e r e s t  on which i s  a l l  p a i d  t o  eve ry  owner, and t h e  
revenue of  new d i scove ry  i s  boundless .  3 
Today, f a c e d  with t h e  sp read  o f  n u c l e a r  weapons, we are 
more c a u t i o u s  i n  emphasizing the  benign  e f f e c t s  of  knowledge. 
We have become more concerned wi th  t h e  pu rposes  f o r  which 
knowledge i s  used .  Having t h e  weapons f i r s t ,  w e  f i n d  i t  
more d i f f i c u l t  t o  p e r c e i v e  t h e  v a l u e  o f  o t h e r s '  a c q u i r i n g  
t h e  knowledge. The outcome o f  Powel l '  s g e n e r a l i z a t i o n ,  we 
f e e l ,  remains p r o f o u n d l y  i n  doubt .  Y e t  i t s  o p e r a t i o n a l  i m -  
p l i c a t i o n s  a r e  everywhere v i s i b l e .  
3A.  Hunter Dupree, Sc ience  i n  t h e  F e d e r a l  Government 
(Cambridge, Mass. : T h e  Belknap P r e s s  o f  Harvard U n i v e r s i t y  
P r e s s ,  1957) ,  p. 227. The f requency  wi th  which t h i s  para-  
graph i s  quoted i s  a t r i b u t e  t o  t h e  power o f  t h e  h i s t o r i a n .  
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THE POLICY PROCESS 
The c e n t r a l  t a s k  of policy-making i s  t o  g a i n  an appre- 
c i a t i o n  o f  t h e  problem and hope fu l ly  t o  g a i n  t h e  a p p r e c i a t i o n  
i n  t i m e  t o  a c t  o r  t o  r e f r a i n  from a c t i o n .  Apprec ia t ion  i s  
d i f f i c u l t  because  i t  i n v o l v e s  men and o r g a n i z a t i o n s  whose 
p e r c e p t i o n s  d i f f e r  and change from t i m e  t o  t i m e .  Thus t h e  
problem t o  b e  a p p r e c i a t e d  changes through t i m e .  The dilemma 
i s  met i n  p a r t  when t h e r e  i s  widespread commitment t o  s c i -  
e n t i f i c  knowledge i n  a l l  w a l k s  o f  l i f e .  The commitment and 
t h e  unde r t ak ings  which i t  g e n e r a t e s  p r o v i d e  a more r a t i o n a l  
environment w i t h i n  which a l l  policy-making t a k e s  p l a c e .  The 
need t o  a rgue  about  t h e  n a t u r e  o f  a problem i s  n o t  obv ia t ed ,  
b u t  a s  t h e  problem i s  i d e n t i f i e d ,  t he  a c q u i s i t i o n  and organ- 
i z a t i o n  o f  s u r e  knowledge i s  a c c e l e r a t e d .  Then a c t i o n  which 
can be  c h a r a c t e r i z e d  a s  peacefu l  change r a t h e r  than  revolu-  
t i o n  w i l l  be  more l i k e l y .  
Geoff rey  Vickers ,  i n  a r ecen t  i s s u e  o f  t h e  B r i t i s h  
J o u r n a l  o f  P s y c h i a t r y ,  h a s  d e a l t  a t  l e n g t h  with t h e  "appre- 
c i a t i v e "  e lement  o f  policy-making. L e t  u s  fo l low h i s  
reasoning .  The p r e c a r i o u s  ba l ance  o f  an o r g a n i z a t i o n  f l u c -  
t u a t e s  c o n s t a n t l y .  T o t a l  r e sources  may b e  reduced o r  i n -  
c r eased  r e l a t i v e  t o  c u r r e n t  demand. Dec i s ions  a s  t o  where 
c u t s  w i l l  b e  made o r  growth p e r m i t t e d  must c o n s t a n t l y  b e  
taken.  A t  t h e  same t i m e  t h e  s t a n d a r d s  by which t h e  v a r i e t y  
o f  s e r v i c e s  p rov ided  by t h e  o r g a n i z a t i o n  a r e  judged  may 
change, subsequen t ly  i n c r e a s i n g  o r  reducing  t h e  c l a im o f  one 
s e r v i c e  r e l a t i v e  t o  t h e  o the r s .  T h i s ,  too ,  w i l l  r e q u i r e  re- 
d i s t r i b u t i o n  o f  r e s o u r c e s  throughout t h e  system. 4 
I n  dec id ing  on a course  of  a c t i o n ,  pol icy-makers  con- 
f r o n t  and r e s o l v e  c o n f l i c t s ,  which a r e  normal ly  d e s c r i b e d  as 
a r i s i n g  from t h e  p r e s s u r e s  of v a r i o u s  i n t e r e s t  groups.  The 
'Geoffrey Vickers ,  "The Psychology of P o l i c y  Making and 
S o c i a l  Change, I' B r i t i s h  Journa l  o f  P s y c h i a t r y ,  May 1964. 
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s e l e c t i o n  o f  what i s  t o  b e  n o t i c e d  and how i t  s h a l l  b e  
c l a s s i f i e d  i s  o f t e n  d e c i s i v e  i n  de t e rmin ing  whether a prob- 
l e m  i s  r e a l l y  a problem. A government w i l l  f i n d  i t  ve ry  
d i f f i c u l t  t o  n o t i c e  i s s u e s  t o  which i t  i s  n o t  o r g a n i z e d  t o  
a t t end .  S ince ,  f o r  example, some e x e c u t i v e  depar tments  a r e  
p r i m a r i l y  des igned  f o r  a c t i o n ,  t h e i r  a p p r e c i a t i v e  c a p a c i t y  
w i l l  b e  l i m i t e d  and d i s t o r t e d  by t h e  n a t u r e  o f  t h e  o rgan iza -  
t i o n .  T h i s  i s  one o f  t he  r easons  independent  r e s e a r c h  o r  
p lanning  o r g a n i z a t i o n s  have become more common. 
A s  a government seeks t o  make p o l i c y ,  one o f  t h e  most 
impor tan t  consequences i s  a change i n  t h e  s e t t i n g  i n  which 
f u t u r e  policy-making t a k e s  p l a c e -  a change which may f a r  
outweigh t h e  immediate r e s u l t s  o f  a p a r t i c u l a r  d e c i s i o n .  
The change i n  s e t t i n g ,  a p p r e c i a t i o n  o f  t h e  s i t u a t i o n ,  may 
modify a whole a r r a y  o f  f u t u r e  c h o i c e s  o f  what i s  t o  be  no- 
t i c e d  and how i t  w i l l  b e  c l a s s i f i e d  and va lued .  
Improvements i n  t h e  q u a l i t y  o f  pol icy-making a r e  l i k e l y  
t o  be h e a v i l y  c o r r e l a t e d  w i t h  b o t h  t h e  advance o f  s c i e n t i f i c  
knowledge and t h e  o r g a n i z a t i o n  o f  knowledge which advances 
ou r  a p p r e c i a t i o n  o f  t h e  problems o f  s o c i e t y .  Policy-making 
invo lves  t h e  r ead jus tmen t  o f  r e l a t i o n s h i p s  w i t h i n  a whole 
system. T h i s  s y s t e m  may be  d e f i n e d  a s  a u n i t  o f  l o c a l  gov- 
ernment, a f u n c t i o n a l  problem a r e a ,  t h e  n a t i o n  a s  a whole, 
o r ,  indeed ,  t h e  e n t i r e  i n t e r n a t i o n a l  system. The o b j e c t  o f  
t h e  policy-maker i s  t o  achieve  a c o n t i n u a l  r ead jus tmen t  o f  
t h e  r e l a t i o n s h i p s  o f  t h e  p a r t s  o f  t h e  system w i t h i n  which he 
works. I n  a democra t ic  system, t h e  c i t i z e n ' s  a p p r e c i a t i o n  
o f  what is p o s s i b l e  and d e s i r a b l e  as wel l  a s  t h a t  o f  t he  
decision-maker must b e  taken  i n t o  account .  
Policy-making i s  n o t  de te rmined  b u t  mere ly  cond i t ioned  
by t h e  world o f  o b j e c t s  and e v e n t s  which form i t s  p h y s i c a l  
mi l i eu .  Both t h e  p h y s i c a l  m i l i e u  and men's  a p p r e c i a t i o n  o f  
t h e i r  world a r e  e s s e n t i a l  concerns  o f  t he  pol icy-makers .  
Thei r  view w i l l  b e  modi f ied  as  new and s u r e  in fo rma t ion  about 
i t s  n a t u r e  i s  made a v a i l a b l e .  The pol icy-maker  and c i t i z e n  
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a r e  l i n k e d  i n  a con t inu ing  s e r i e s  o f  t r a n s a c t i o n s - i n  a d i a -  
logue  about  what mer i t s  a t t e n t i o n  and how i t  shou ld  be  re- 
garded.  The aim o f  s c i e n c e  i n  p o l i c y  i s  t o  i n c r e a s e  t h e  
element o f  r a t i o n a l i t y  i n  t h e  d i a logue .  
Be fo re  t u r n i n g  t o  t h e  k inds  o f  r e s e a r c h  which w i l l  con- 
t r i b u t e  t o  s c i e n c e  i n  policy-making i n  a modern democra t ic  
s o c i e t y ,  may I summarize. A l l  s o c i e t i e s  a c t  on t h e  b a s i s  of  
a mix tu re  o f  s u r e  knowledge and magic o r  myth. Ours i s  no 
except ion .  What i s  excep t iona l  i s  t h a t  i n  o u r  t i m e ,  s c i e n c e  
- t h e  s y s t e m a t i c  p u r s u i t  o f  su re  knowledge- h a s  become a 
dynamic, d r i v i n g  element  i n  s o c i e t y .  S o c i e t y  i s  making an 
i n c r e a s i n g  inves tment  i n  r a t i o n a l i t y .  Even i n  t h e  most r i g -  
o r o u s  f i e l d s  o f  s c i e n c e ,  an element o f  u n c e r t a i n t y  w i l l  re- 
main due t o  t h e  t r a n s a c t i o n a l  n a t u r e  o f  knowledge. P o l i c y -  
making can neve r  b e  a s  e x a c t  a s  n a t u r a l  s c i e n c e ,  b u t  s c i e n c e  
can never  achieve  a b s o l u t e  e x a c t i t u d e .  The problem i n  p o l i c y  
i s  n o t  s o  much to  make t h e  r i g h t  d e c i s i o n  a s  t o  ach ieve  an 
a p p r e c i a t i o n  o f  what t h e  s i t u a t i o n  demands. Apprec ia t ion  
l e a d i n g  t o  a c t i o n  w i l l  p r o f i t  from an i n c r e a s e  i n  s u r e  know- 
l edge ,  from i t s  p rope r  o r g a n i z a t i o n  and from i t s  widespread 
d i f f u s i o n  among t h e  c i t i z e n s .  
The o b j e c t  o f  r e s e a r c h  i n  suppor t  of  policy-making i s  
t h u s  the  development o f  a more s c i e n t i f i c  " a p p r e c i a t i o n "  o f  
t h e  problem. Today some vo ices  ques t ion  whether Congress  
can a c t  on t h e  b a s i s  o f  c e r t a i n  knowledge i n  i s s u e s  c r e a t e d  
by  s c i e n c e  and technology. O the r s  a r e  e q u a l l y  dubious  about 
t h e  o r g a n i z a t i o n  o f  t h e  execu t ive  branch i n  t h i s  r e s p e c t .  
A n  examinat ion of  t h e  range  o f  knowledge r e q u i r e d  f o r  
r a t i o n a l  decision-making i n  a modern democra t ic  s o c i e t y  may 
c a s t  l i g h t  on t h e  adequacy o f  t h e  p r e s e n t  s t r u c t u r e .  
AN ARRAY O F  KNOWLEDGE REQUIREMENTS FOR SCIENCE I N  POLICY 
F i v e  c a t e g o r i e s  o f  sure  knowledge a r e  impor t an t  f o r  
n a t i o n a l  policy-making. Le t  u s  g i v e  each a name. For new 
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knowledge which i s  c r e a t e d  l a r g e l y  by b a s i c  r e s e a r c h  we w i l l  
u s e  t h e  conven t iona l  term fundamental  knowledge. To the  
b a s i c  and a p p l i e d  knowledge acqu i red  and o rgan ized  t o  cope 
w i t h  major t a s k s  o f  s o c i e t y ,  -, d e f e n s e  o r  pove r ty ,  we 
w i l l  g i v e  t h e  term problem knowledge. The knowledge 
r equ i r ed  f o r  t h e  s o c i e t y  t o  know what i t  knows, and what i t  
i s  l i k e l y  t o  know i n  t h e  f u t u r e  w e  w i l l  d e s i g n a t e  in fo rma t ion  
system knowledge. The concepts  and d a t a  r e q u i r e d  f o r  
choosing among a l t e r n a t i v e  f u t u r e  u s e s  o f  our  economic means, 
w e  w i l l  c a l l  our  r e source  system knowledge. F i n a l l y ,  t h e  
knowledge r e q u i r e d  t o  ma in ta in  o r  c r e a t e  a s e n s e  o f  community, 
w i l l  be termed i n t e g r a t i o n  s y s t e m  knowledge. A l l  can c o n t r i -  
b u t e  t o  s c i e n t i f i c  management and m o d i f i c a t i o n  o f  ou r  "appre- 
c i a t i v e "  world- t h e  a r t i f a c t s  we c a l l  ou r  neighborhood, l o c a l  
community, c o r p o r a t i o n ,  s t a t e  and ou r  emerging i n t e r n a t i o n a l  
system. 
Fundament a1 Knowledge 
Fundamental knowledge, i t  i s  widely b e l i e v e d ,  now stems 
p r i m a r i l y  from e x p l i c i t l y  o rgan ized  b a s i c  r e s e a r c h .  Today, 
t h e  f e d e r a l  government i s  by f a r  t h e  l a r g e s t  p a t r o n  o f  b a s i c  
r e sea rch .  I n  1964, i t  p rov ided  more than  $1.6 b i l l i o n  i n  
suppor t .  T h i s  w i l l  i n c r e a s e  t o  $1.8  b i l l i o n  i n  1965. F i v e  
agencies  account  f o r  more than  90% o f  t h e  f e d e r a l  funds  pro-  
vided f o r  b a s i c  r e sea rch .  
The  Na t iona l  Aeronaut ics  and Space Admin i s t r a t ion  i s  
s a i d  t o  p rov ide  n e a r l y  $700 m i l l i o n  f o r  t h i s  purpose.  De- 
f ense  and t h e  Atomic Energy Commission t o g e t h e r  p r o v i d e  $455 
m i l l i o n .  The Department o f  Hea l th ,  Educa t ion  and Welfare 
p rov ides  $280 m i l l i o n .  The Na t iona l  Sc ience  Foundat ion,  t h e  
one agency of t h e  f e d e r a l  government d i r e c t l y  charged w i t h  
t h e  suppor t  o f  b a s i c  r e s e a r c h ,  p r o v i d e s  $200 m i l l i o n .  The  
ba lance  of  t h e . f i n d s  i s  d i v i d e d  among a dozen f e d e r a l  agen- 
c i e s .  (See Table  I . )  
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FEDERAL OBLIGATIONS FOR BASIC RESEARCH': 
( i n  thousands o f  d o l l a r s )  
TABLE I 
D i s t r i b u t i o n  by Agency 
19 64 -1962 1963 -
Agr i c u l  t u r  e 
Commerce 
Defense 
Heal th ,  Educat ion 
I n t e r i o r  
Labor 
Treasury  
Atomic Energy Commission 
C i v i l  S e r v i c e  Commission 
Fede ra l  Trade Commission 
Na t iona l  Aeronaut ics  and 
Space Admin i s t r a t ion  
Na t iona l  Sc ience  Foundat ion 
O f f i c e  o f  Emergency P1  anning 
Smi t h  s o n i  an I n  s t i t u  t i on 















































TOTAL 1,085,235 1,395,372 1,782,283 
: : S t a t i s t i c s  f o r  Tab le  I and Table  I1 from F e d e r a l  Funds 
f o r  Research,  Development, and Other  S c i e n t i f i c  A c t i v i t i e s ,  
F i s c a l  Years  1962, 1963, and 1964 (estimates f o r  1964) 
(Washington: U . S .  Government P r i n t i n g  O f f i c e ,  1964), pp. 
137- 143. 
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Noting t h e  i n s t i t u t i o n a l  r e s p o n s i b i l i t i e s  and hardware 
o r i e n t a t i o n  o f  t h e  Na t iona l  Aeronau t i c s  and Space Adminis t ra-  
t i o n ,  t h e  Department o f  Defense and t h e  Atomic Energy Com- 
miss ion ,  some have ques t ioned  whether t h e  p r e s e n t  d i s t r i b u -  
t i o n  o f  funds  among i n v e s t i g a t o r s  o f  t h e  unknown i n  n a t u r e  
and s o c i e t y  r e s u l t s  i n  an equal  o p p o r t u n i t y  f o r  a l l  e x c e l l e n t  
s c i e n t i s t s  t o  t a p  t h e s e  funds.  Moreover, i n fo rma t ion  on t h e  
"hardware" element i n  t h e s e  f i g u r e s  i s  i n a d e q ~ a t e . ~  C e r t a i n  
d i s c i p l i n e s  a r e  f a r  more r i c h l y  f i n a n c e d  than  o t h e r s ,  which 
t h e  average c i t i z e n ,  o r  even t h e  average  s c i e n t i s t  might  fee l  
were e q u a l l y  worthy. (See Tab le  11.) T h i s  i s  n o t  t o  sugges t  
t h a t  t h e  p r e s e n t  a l l o c a t i o n  i s  wrong. Indeed,  i t  i s  some- 
t imes s a i d  t h a t  t h e  s t a g e  o f  development o f  a f i e l d  o r  dis- 
c i p l i n e  i s  t h e  pr imary f a c t o r  i n  de t e rmin ing  t h e  a v a i l a b i l i t y  
o f  r e sources .  Yet a l t e r n a t i v e  i n s t i t u t i o n a l  arrangements  
might p rov ide  a p a t t e r n  s i g n i f i c a n t l y  d i f f e r e n t  from t h e  
p r e s e n t .  A s i n g l e  department  whose pr imary  i n t e r e s t  i s  n o t  
i n  p a r t i c u l a r  mi s s ions  o r  combinat ion o f  m i s s i o n s  might re- 
s u l t  i n  a d r a m a t i c a l l y  d i f f e r e n t  u s e  o f  funds.  I t  a l s o  might 
r e s u l t  i n  a d r a s t i c  r educ t ion  o f  funds .  
The s t a t e  o f  t h e  v a r i o u s  d i s c i p l i n e s  i s  s a i d  t o  p l a y  a 
major r o l e  i n  t h e  d i s t r i b u t i o n  o f  funds .  The p h y s i c a l  s c i -  
ences ,  f o r  a v a r i e t y  o f  r easons ,  are b e l i e v e d  t o  b e  f u r t h e r  
advanced than  t h e  b e h a v i o r a l  s c i e n c e s .  Should t h i s  be  t aken  
a s  an argument f o r  emphasizing b a s i c  r e s e a r c h  i n  t h e  s o c i a l  
s c i ences?  Apparent ly  n o t ,  s i n c e  o n l y  two p e r  c e n t  goes  i n  
t h a t  d i r e c t i o n .  On t h e  o t h e r  hand, t h e  problems wi th  which 
t h e  behav io ra l  s c i e n c e s  have t o  deal are a t  l e a s t  a s  c r i t i -  
c a l  as  t h o s e  with which p h y s i c a l  s c i e n c e  d e a l s .  Must d e s i r a -  
b i l i t y  g i v e  way t o  f e a s i b i l i t y  i n  t h e  e x p l o r a t i o n  o f  t h e  un- 
known. I t  seems t o .  
5 ~ i l e  t h e  d i s t r i b u t i o n  o f  funds  by agency, d i s c i p l i n e ,  
and r e c i p i e n t s  i s  known, in fo rma t ion  on t h e  c h a r a c t e r  o f  t h e  
work a c t u a l l y  be ing  performed i s  n o t  r e a d i l y  a v a i l a b l e .  The 
amount of  hardware o r  " i n s t r u m e n t a t i o n "  invo lved  i n  t h e  $1.5 
b i l l i o n  i s  u n c e r t a i n .  Each agency i s  t h e  judge  o f  what, t o  
p l a c e  i n  t h e  b a s i c  r e s e a r c h  ca t egory .  
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FEDERAL OBLIGATIONS FOR BASIC RESEARCH 
( i n  thousands o f  d o l l a r s )  
TABLE I1 
D i s t r i b u t i o n  by D i s c i p l i n e  
I 1964 I 1962 1963 
L i f e  Sc iences ,  t o t a l  3 16,98 5 
Psycho log ic  a1 Sc i enc e s 27,563 
P h y s i c  a1 Sc i  ence s, t o t  a1 6 18,09 2 
M athem a t  i c a1 Sc i ences  22,633 
Engineer ing  Sc iences ,  t o t a l  80,353 
Soci  a1 Sc iences ,  t o t  a1 18,019 







23,039 3 1,336 (2%) 
1,893 2,140 
1,395,372 1,782,283 
The Committee on Sc ience  and P u b l i c  P o l i c y  o f  t h e  Na- 
t i o n a l  Academy o f  Sc iences  has  dea l t  i n  b road  terms with t h e  
need f o r  suppor t  o f  fundamental r e s e a r c h .  They have empha- 
s i z e d  t h e  r o l e  o f  t h e  p r o j e c t  d i r e c t o r  i n  choosing wi se ly  
and t h e  r o l e  o f  government with t he  adv ice  o f  the academic 
community i n  choosing among p r o f f e r e d  p r o j e c t s .  
D r .  George Kistiakowsky, Chairman o f  t h e  Committee on 
Sc ience  and P u b l i c  p o l i c y  i s  now an a d v i s o r  t o  the  Daddario 
Committee of  t h e  House o f  Represen ta t ives .  ( R e p r e s e n t a t i v e  
Emi l io  Q .  Daddario i s  Chairman o f  t h e  Sub-committee on Sc i -  
ence,  Research and Development o f  t h e  House Committee on 
Sc ience  and As t ronau t i c s . )  I n  h i s  t r i p l e  r o l e  a t  Harvard,  
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t h e  Nat iona l  Academy, and on t h e  h i l l ,  D r .  Kis t iakowsky i s  
i n  an e x c e l l e n t  p o s i t i o n  t o  p r o v i d e  t h e  knowledge o f  b a s i c  
r e sea rch  which w i l l  i l l u m i n a t e  i t s  p r e s e n t  c h a r a c t e r i s t i c s  
and p o i n t  t h e  way t o  i t s  f u r t h e r  ba l anced  development. 
Problem Or ien ted  Knowledge 
Since World War 11, t h e  government h a s  emerged as a 
g r e a t  u s e r  of s c i e n c e  and a g r e a t  s u p p o r t e r  f o r  many l i n e s  
o f  problem-or ien ted  r e s e a r c h .  Indeed  t h e  whole h i s t o r y  o f  
t h e  f e d e r a l  government ' s  involvement i n  s c i e n c e  i s  a r e c o r d  
o f  pragmatic response  t o  p a r t i c u l a r  problems. But no genera-  
t i o n  has been e n t i r e l y  s a t i s f i e d  t h a t  t h e  pragmat ic  r e sponse  
o f  government was e n t i r e l y  adequate.  There  h a s  been a con- 
t i n u i n g  d r i v e  t o  a r r ange  t h e  piecemeal u s e  o f  s c i e n c e  i n t o  a 
more coherent  p a t t e r n .  
In t h e  p a s t  when a problem was i d e n t i f i e d ,  a proposed  
program was developed and l e g i s l a t i o n  sought .  A f t e r  a 
p e r i o d  o f  p u b l i c  con t rove r sy  and l e g i s l a t i v e  d e b a t e  a new 
l a w  was p l a c e d  upon t h e  books. The r e s u l t  was t h e  c r e a t i o n  
o f  a new agency o r  i n s t i t u t i o n  t o  c a r r y  o u t  a program. A s  
t h e  program was c a r r i e d  o u t  i t  became c l e a r  t h a t  t h e r e  were 
many ques t ions  on which new o r  b e t t e r  knowledge was r e q u i r e d  
i f  the  program was t o  succeed. Only a t  t h i s  p o i n t ,  and f r e -  
quently a f t e r  c o n s i d e r a b l e  de l ay ,  d i d  t h e  e x e c u t i v e s  t u r n  t o  
r e sea rch  and development t o  h e l p  them c a r r y  o u t  t h e i r  d u t i e s  
more e f f e c t i v e l y  . 
An a l t e r n a t i v e  approach i s  one which b e g i n s  wi th  a 
broad  s t a t emen t  o f  a problem and moves d i r e c t l y  t o  r e s e a r c h  
and development which w i l l  h e l p  t o  c l a r i f y  and r e s t a t e  t h e  
o b j e c t i v e s  and t o  d e v i s e  a means f o r  t h e i r  achievement.  T h i s  
approach beg ins  w i t h  t h e  b e l i e f  t h a t  s c i e n t i f i c  knowledge 
based  on c a r e f u l  r e s e a r c h  i s  e s s e n t i a l  t o  e f f e c t i v e  a c t i o n  i n  
t h e  complex modern world. I t  has  t h e  advantage  0.f keeping  
open the r o l e s  o f  i n s t i t u t i o n s  and i n d i v i d u a l s  i n  h a n d l i n g  
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t h e  new problems o f  s o c i e t y  u n t i l  t h e i r  n a t u r e  can b e  c l a r i -  
f i e d  and the  b e s t  means found f o r  d e a l i n g  w i t h  them. 
Congress, t h e  e x e c u t i v e  branch ,  and t h e  p u b l i c  seem 
g r a d u a l l y  more w i l l i n g  t o  accept t h e  v i e w  t h a t  t h e  f e d e r a l  
government h a s  a r e s p o n s i b i l i t y  t o  conduct a s e a r c h  f o r  s u r e  
knowledge on many o f  t h e  problems c o n f r o n t i n g  t h i s  g e n e r a t i o n .  
The l i m i t s  on t h e  government 's  r o l e  i n  h e l p i n g  s o c i e t y  ac- 
q u i r e  new s c i e n t i f i c  knowledge a r e  b e i n g  worn away by t h e  
widening of  r e s e a r c h  i n  those pragmat ic  a r e a s  i n  which i t  
h a s  ga ined  congres s iona l  acceptance  and e x e c u t i v e  suppor t .  
Neve r the l e s s ,  i t  i s  l i k e l y  t h a t  a u t h o r i z a t i o n  o f  r e s e a r c h  
and development b y  t h e  f e d e r a l  government w i l l  con t inue  t o  
be  a t t a c h e d  t o  p a r t i c u l a r  pragmatic pu rposes  f o r  t h e  f o r e -  
s e e a b l e  f u t u r e .  
Broadly,  governmental a c t i o n  i s  concerned wi th  two main 
problem a r e a s :  i n t e r n a t i o n a l  s t a b i l i t y ,  and domestic growth 
and we l fa re ,  The p r e s e n t  r e sea rch  and development program 
i s  h e a v i l y  weighted toward the former.  The f e d e r a l  govern- 
ment i s  now spending between $9 and 12 b i l l i o n  i n  r e s e a r c h  
and development aimed a t  i n t e r n a t i o n a l  s t a b i l i t y .  Between 
$2 and 4 b i l l i o n  a r e  be ing  d i r e c t e d  t o  t h e  problem o f  domes- 
t i c  growth and we l fa re .  The e s t i m a t e s  vary  depending on how 
one c l a s s i f i e s  misce l laneous  e x p e n d i t u r e s  o f  NASA, t h e  Na- 
t i o n a l  Sc ience  Foundation, and c e r t a i n  o t h e r  agenc ie s .  
I n t e r n a t i o n a l  S t a b i l i t y  
Research and development aimed a t  m a i n t a i n i n g  i n t e r -  
n a t i o n a l  s t a b i l i t y  h a s  t h r e e  main elements:  1) t h e  develop- 
ment o f  m i l i t a r y  s t r e n g t h ;  2)  t h e  maintenance and improve- 
ment of t h e  non-v io l en t  means of  c o n f l i c t  management; and 3) 
i n t e r n a t i o n a l  economic development. The fo l lowing  f i g u r e s  
(Table  111) show t h e  e s t ima ted  p r e s e n t  d i s t r i b u t i o n  o f  re -  
s e a r c h  and development r e s o u r c e s  among t h e  e lements  which 
a r e  invo lved  i n  the  achievement of i n t e r n a t i o n a l  s t a b i l i t y .  
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TABLE I11 
FLESEARCH AND DEVELOPMENT SUPPORT FOR UNITED STATES 
EFFORTS TO MAINTAIN INTERNATIONAL STABILITY~ 
( I n  m i l l i o n s  o f  d o l l a r s )  
M i l  i t ary S t r eng th:? 9 ,000 
Con f 1 i c t Man agemen t 
Over s e a s  Development 9 
90 
:? I n c l u d e s  t h e  67 p e r c e n t  o f  AEC e x p e n d i t u r e s  f o r  pro-  
duc t ion  and weapons programs and t h e  e s t i m a t e d  $1 
b i l l i o n  c o n t r i b u t i o n  o f  NASA space  a c t i v i t i e s  t o  po- 
t en  t i a1 m i  l i t a r y  appl  i c a t  i o n s .  
I t  i s  n o t  un reasonab le  t o  ques t ion  whether a r a t i o  of 
1,000 f o r  m i l i t a r y  s t r e n g t h  t o  10 f o r  c o n f l i c t  management 
t o  1 f o r  development r e p r e s e n t s  t h e  most r a t i o n a l  app l i ca -  
t i o n  o f  r e s e a r c h  and development r e s o u r c e s .  No one can 
doubt t h a t  adequate  m i l i t a r y  s t r e n g t h  i s  e s s e n t i a l  t o  main- 
t a i n  t h e  peace.  But many do doubt t h a t  m i l i t a r y  s t r e n g t h  
a lone  w i l l  be  s u f f i c i e n t  t o  avoid  war i n  our  l o n g  n u c l e a r  
f u t u r e .  The n a t i o n s  o f  t h e  world must somehow a c q u i r e  t h e  
‘U. S . ,  The Budget o f  t h e  Un i t ed  S t a t e s ,  F i s c a l  Year 
ending June 30, 1965, S p e c i a l  Ana lys i s  (Washington: Gov- 
ernment P r i n t i n g  O f f i c e ,  1964) 
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knowledge and wisdom t o  l i v e  t o g e t h e r  p e a c e f u l l y .  
The assumptions o f  our  p r e s e n t  r e s e a r c h  and development 
inves tment  i n  m i l i t a r y  s t r e n g t h  a r e  two. F i r s t ,  t h e  U.S. 
must ma in ta in  t e c h n o l o g i c a l  s u p e r i o r i t y  i n  i t s  weapons sys- 
tems. Second, s u p e r i o r  s t r e n g t h  t o  meet any aggres s ion  of 
p o t e n t i a l  enemies w i l l  d e t e r  a t t a c k .  
Development o f  M i l i t a r y  S t r e n g t h  
M i l i t a r y  s t r e n g t h  has  a number o f  d i m e n s i ~ n s . ~  Our 
s t r a t e g i c  n u c l e a r  f o r c e s  must have t h e  a b i l i t y  t o  d e s t r o y  
t h e  s o c i e t y  of  a p o t e n t i a l  a t t a c k e r  under any conce ivab le  
c o n d i t i o n s .  Our m i l i t a r y  power must a l s o  be  s u f f i c i e n t l y  
mobile t o  convince  a p o t e n t i a l  agg res so r  t h a t  i t  can and 
w i l l  b e  used  t o  p r e v e n t  g a i n s  by piecemeal aggres s ion  i n  
t h i r d  a r e a s .  Our m i l i t a r y  s t r e n g t h ,  i t  i s  s a i d ,  must con- 
t r i b u t e  t o  t h e  cohes iveness  o f  ou r  a l l i a n c e s .  Our a l l i e s  
must be  s u r e  t h a t  we can come t o  t h e i r  a s s i s t a n c e  i n  event  
o f  an a t t a c k .  M i l i t a r y  s t r e n g t h  i s  a l s o  needed t o  c o n t r i -  
b u t e  t o  t h e  l o c a l  d e f e n s e s  of s c o r e s  o f  n a t i o n s  throughout  
t h e  world. M i l i t a r y  s t r e n g t h  p r o v i d e s  an i n s t r u m e n t  by 
which we may impress  n e u t r a l s  with our power.8 Together  
t h e s e  c a p a b i l i t i e s  a r e  in tended  t o  p r e v e n t  t h e  expansion o f  
the  Communist domain. They a r e  a l s o  i n t e n d e d  t o  c o n t a i n  
v i o l e n c e  i n  c o n t i n g e n c i e s  which are n o t  d i r e c t l y  r e l a t e d  t o  
t h e  Eas t -  Wes t s t r u g g l e .  
7See David W. T a r r ,  "American M i l i t a r y  P resence  Abroad, 
a paper  d e l i v e r e d  a t  American P o l i t i c a l  Sc ience  Assoc ia t ion  
Meeting, September 9-12,  1964, f o r  a more complete d i s c u s s i o n  
o f  t h e  e x t e r n a l  dimensions of American m i l i t a r y  power. 
8Some b e l i e v e  t h a t  m i l i t a r y  s t r e n g t h  should  a l s o  be  
des igned  t o  pe rmi t  t h e  United S t a t e s  t o  i n t e r v e n e  a t  w i l l  t o  
ma in ta in  governments i n  power. 
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Development o f  Non-violent Means o f  C o n f l i c t  Management 
Many who suppor t  t h e  need f o r  m i l i t a r y  s t r e n g t h  ques- 
t i o n  whether i t  p r o v i d e s  a s u f f i c i e n t  b a s i s  f o r  s t a b i l i t y .  
Beneath t h e  umbre l l a  o f  n u c l e a r  power, many n a t i o n s  have 
sought t o  r e a s s e r t  t h e i r  independence o f  a c t i o n .  I n  t h e  
E a s t  t h e  S ino-Sovie t  s p l i t  h a s  become obvious  t o  a l l .  The 
European s a t e l l i t e s  a r e  a s s e r t i n g  t h e i r  freedom t o  a c t  in -  
dependent ly  n o t  o n l y  i n  deve loping  t h e i r  s e p a r a t e  roads  t o  
soc ia l i sm b u t  i n  expanding t h e i r  r e l a t i o n s  wi th  t h e  West. 
I n  t h e  West t h e  once  Grand A l l i a n c e  h a s  f a l l e n  on 
t r o u b l e d  days-as  a r e s u l t ,  i n  p a r t ,  o f  a p e r c e i v e d  reduc- 
t i o n  i n  the  t h r e a t  from t h e  Sov ie t  Union and, i n  p a r t ,  from 
a d e s i r e  t o  a s s e r t  p o l i c i e s  d i f f e r e n t  from t h o s e  o f  t h e  
United S t a t e s .  A s  t h e  b i p o l a r  c h a r a c t e r  o f  t h e  world h a s  
dec l ined ,  bo th  t h e  S o v i e t  Union and t h e  Un i t ed  S t a t e s  have 
become more concerned about t h e  non-v io len t  management o f  
con f 1 i c  t s. 
New knowledge o f  c o n f l i c t  management which would per -  
m i t  u s  t o  reduce  our  r e l i a n c e  on f o r c e  seems t o  b e  u r g e n t l y  
r equ i r ed .  The new knowledge which i s  needed may n o t  be so 
much new d i s c o v e r i e s  i n  n a t u r a l  s c i e n c e  a s  t h e  advance o f  
s o c i a l  s c i e n c e  and t h e  a p p l i c a t i o n  o f  technology t o  p o s i t i v e  
purposes .  
The e s t i m a t e  o f  n i n e t y  m i l l i o n  d o l l a r s  f o r  r e s e a r c h  
now being devoted  t o  c o n f l i c t  management i s  a generous  one. 
I t  i nc ludes  $5 m i l l i o n  f o r  S t a t e  Department i n t e l l i g e n c e  and 
r e sea rch  a c t i v i t i e s ,  an e s t i m a t e d  $25 m i l l i o n  i n  t h e  budget  
o f  the C e n t r a l  I n t e l l i g e n c e  Agency, $5 m i l l i o n  f o r  a c t i v i t i e s  
o f  United S t a t e s  In fo rma t ion  Agency and $5 m i l l i o n  f o r  t h e  
work o f  t h e  Arms Cont ro l  and Disarmament Agency. An addi-  
t i o n a l  $50 m i l l i o n  has  been i n c l u d e d  t o  cover  t h e  a c t i v i t i e s  
o f  a l l  o t h e r  p u b l i c  and p r i v a t e  i n s t i t u t i o n s  which may b e  
making c o n t r i b u t i o n s  which would be  u s e f u l  f o r  t h i s  purpose .  
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The c o l d  f a c t  i s  t h a t  non-v io len t  c o n f l i c t  management 
h a s  n o t  been i d e n t i f i e d  as  a problem a r e a  open t o  p r o g r e s s  
by r e s e a r c h  and development. Most o f  what i s  b e i n g  done i n  
t h e  f i e l d  r e p r e s e n t s  an ex tens ion  of  p a s t  p r a c t i c e s .  For 
example, t h e  A r m s  Cont ro l  and Disarmament Agency assumes, i n  
programming most o f  i t s  r e sea rch ,  t h a t  i t  a l r e a d y  knows how 
t o  c o n t r o l  c o n f l i c t .  The g e n e r a l  assumption o f  t h e  v a s t  
m a j o r i t y  o f  t h o s e  now a c t i n g  i n  t h e  f i e l d  i s  t h a t  a se r ies  
o f  s p e c i f i c  t a s k s  a r e  involved  t o  which r e s e a r c h  and develop- 
ment may make on ly  a modest c o n t r i b u t i o n .  
Y e t ,  c o n f l i c t  h a s  been endemic s i n c e  t h e  beg inn ing  o f  
recorded  h i s t o r y .  Our century  h a s  seen  t h e  two most devas- 
t a t i n g  wars o f  a l l  t i m e .  We may aga in  f i n d  o u r s e l v e s  p o i s e d  
on t h e  b r i n k  o f  t h e  t h i r d  and most c a t a s t r o p h i c  o f  all. I n  
such c i rcumstances  one might reason  t h a t  a r a t i o n a l  govern- 
ment would b e  spending as  much f o r  r e s e a r c h  and development 
t o  unde r s t and  t h e  n a t u r e  o f  human c o n f l i c t s  and t o  d e v i s e  
t echn iques  f o r  managing and c o n t r o l l i n g  them as i t  d i d  on 
new weapons. H i s t o r y  sugges t s  t h a t ,  whi le  weapons have been 
found u s e f u l  i n  war, t h e y  have been unab le  o f  themselves  t o  
p r e v e n t  war. 
We do n o t  y e t  know how to ma in ta in  an a l l i a n c e .  W e  have 
b u t  t h e  c l o u d i e s t  n o t i o n s  o f  how t o  b u i l d  t h e  b r i d g e s  which 
t u r n  enemies i n t o  f r i e n d s .  Nor a r e  we much more knowledge- 
a b l e  on how t o  c r e a t e  and s t r e n g t h e n  t h e  i n t e r n a t i o n a l  o r -  
g a n i z a t i o n s  judged  e s s e n t i a l  t o  t h e  maintenance o f  peace  and 
t h e  development o f  mankind. I n  t h e  f a c e  o f  such c o l o s s a l  i g -  
norance  one would t h i n k  t h a t  t h e  s y s t e m a t i c  s e a r c h  f o r  new 
knowledge would be  proceeding  apace and on a broad  s c a l e .  
Y e t  because  t h e  s u b j e c t  i s  man, men i n  a l l  walks o f  l i f e  
seem i n c l i n e d  t o  b e l i e v e  t h a t  b a s i c  and a p p l i e d  r e s e a r c h  can 
o n l y  p l a y  a margina l  r o l e .  T h i s  s t a t e  o f  mind, i f  i t  con- 
t i n u e s  t o  p e r s i s t  w i th in  t h e  e x e c u t i v e  branch ,  i n  t h e  De- 
par tment  o f  S t a t e ,  i n  t h e  Cen t ra l  I n t e l l i g e n c e  Agency and i n  
Congress,  exposes  t h e  s o c i e t y  t o  r i s k s  which might  well b e  
avoided i f  t h e r e  were an adequate  commitment t o  a s ea rch  f o r  
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s c i e n t i f i c  knowledge o f  c o n f l i c t .  
I n t e r n a t i o n a l  Economic Development 
Economic and s o c i a l  development,  i n  t h e  decades imme- 
d i a t e l y  ahead, h a s  a dua l  r o l e  t o  p l a y  i n  m a i n t a i n i n g  i n t e r -  
n a t i o n a l  o r d e r .  F i r s t ,  economic development w i t h i n  t h e  
underdeveloped c o u n t r i e s  which c o n t a i n  two- th i rds  o f  t h e  
wor ld ' s  p o p u l a t i o n  i s  e s s e n t i a l  t o  meet t h e  r i s i n g  expec ta-  
t i o n s  o f  t h e i r  peop les .  Second, development o f  common e n t e r -  
p r i s e  among t h e  more developed n a t i o n s - a n d  t h e  res t  o f  t h e  
world a s  we l l - can  h e l p  t o  p r o v i d e  and s t r e n g t h e n  common i n -  
t e r e s t s  i n  m a i n t a i n i n g  t h e  peace.  
The t o t a l  g r o s s  n a t i o n a l  p roduc t  o f  a l l  t h e  underdevel-  
oped c o u n t r i e s  i s  about  t h r e e - e i g h t h s  t h a t  o f  t h e  Un i t ed  
S t a t e s .  Average p e r  c a p i t a  income i s  l e s s  than  one- ten th  
t h a t  o f  t h e  Un i t ed  S t a t e s .  P o p u l a t i o n  c o n t i n u e s  t o  i n c r e a s e .  
Soc ia l  d i s o r g a n i z a t i o n  i s  widespread.  I n t e r n a t i o n a l  d i v i -  
s i o n s  a r e  i n t e n s i f i e d  by t h e  predominance o f  t h e  whi te  pop- 
u l a t i o n  i n  t h e  weal thy n a t i o n s .  
S ince  World War I 1  t h e  Un i t ed  S t a t e s  government h a s  ex- 
tended over  $90 b i l l i o n  i n  a s s i s t a n c e  i n  one form o r  ano the r .  
Approximately one - th i rd  h a s  been m i l i t a r y  a s s i s t a n c e  and two- 
t ,h i rds  economic. I n  t h e  e a r l y  years, o f  cour se ,  a subs tan-  
t i a l  amount was d i r e c t e d  t o  t h e  recovery  o f  Europe and 
Japan. Now t h e  o b j e c t i v e  i s  l a r g e l y  t h e  underdeveloped  l a n d s  
o f  Asia, Af r i ca ,  and South America. I n  1962 t h e  n e t  Un i t ed  
S t a t e s  government a s s i s t a n c e  t o  deve lop ing  l a n d s  was j u s t  
over  f o u r  and a h a l f  b i l l i o n  d o l l a r s .  
P r i v a t e  c a p i t a l  ou t f lows  have gone l a r g e l y  t o  t h e  ad- 
vanced i n d u s t r i a l  n a t i o n s  s i n c e  World War 11. The developing  
n a t i o n s  r e c e i v e d  o n l y  seventeen  p e r  c e n t  o f  t h e  t o t a l  i n  1962. 
During t h e  decade o f  t h e  1950's t h e  volume o f  e x p o r t s  and 
impor ts  of  t h e  deve loping  n a t i o n s  grew more s lowly  than  t h e  
world t o t a l .  Their s h a r e  o f  world t r a d e  f e l l  from t h i r t y  
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p e r  c e n t  t o  twenty p e r  c e n t .  A Uni ted  Na t ions  p r o j e c t i o n  
has  e s t i m a t e d  a gap o f  twenty b i l l i o n  d o l l a r s  a yea r  by 1970 
i n  t h e  i n t e r n a t i o n a l  accounts  o f  deve loping  c o u n t r i e s  a s  they  
seek  t o  r e a l i z e  a two p e r  cen t  p e r  yea r  p e r  c a p i t a  income r i s e .  
Meanwhile, i n  t h e  Uni ted  S t a t e s  t h e r e  i s  s e r i o u s  popu- 
l a r  disenchantment  wi th  a f o r e i g n  a i d  program which can show 
no dramat ic  r e s u l t s .  Doubts a r e  r a i s e d  about  i t s  con t r ibu -  
t i o n  t o  s t a b i l i t y .  Ob jec t ions  are r a i s e d  t o  t h e  Un i t ed  
S t a t e s '  c o n t r i b u t i n g  t o  t h e  p u b l i c  s e c t o r  i n  underdeveloped 
l a n d s .  Some b e l i e v e  t h a t  o t h e r  i n d u s t r i a l  n a t i o n s  a r e  n o t  
b e a r i n g  t h e i r  f u l l  s h a r e  o f  the  burden.  The government i s  
concerned with t h e  impact on t h e  Uni ted  S t a t e s  b a l a n c e  o f  
payments. P r i v a t e  f o r e i g n  investment  i s  r e l u c t a n t  t o  move 
t o  the  deve loping  l a n d  because o f  l i m i t e d  marke ts ,  i n f l a t i o n ,  
n a t i o n a l i s m  and i n s t a b i l i t y - b e c a u s e  t h e  l a n d s  a r e  under- 
deve l  oped. 
Y e t  t h e  a l t e r n a t i v e  t o  Uni ted  S t a t e s  a i d  o r  inves tment  
i s  thought  t o  b e  i n d u s t r i a l i z a t i o n  on t h e  p a t t e r n  o f  China 
today o r  t h e  Sov ie t  Union i n  t h e  S t a l i n  p e r i o d - i n  s h o r t ,  
accumulat ion o f  c a p i t a l  by enforced  s a v i n g s  under regimented 
c o n t r o l  . 
The i m p l i c a t i o n s  f o r  domestic i n s t i t u t i o n s  o f  e f f e c t i v e  
Uni ted  S t a t e s  involvement i n  t h e  deve loping  n a t i o n s  a r e  sub- 
s t a n t i a l .  The educa t iona l  s y s t e m  w i l l  i n c r e a s i n g l y  r e q u i r e  
an i n t e r n a t i o n a l  dimension focused on A f r i c a ,  As ia  and L a t i n  
America- a dimension l a r g e l y  mis s ing  a t  t h e  p r e s e n t  t i m e .  
Teachers ,  r e s e a r c h e r s ,  eng inee r s ,  businessmen and admin i s t r a -  
t o r s  i n  i n c r e a s i n g  numbers w i l l  b e  needed t o  adapt  and ex- 
p o r t  American technology f o r  deve loping  n a t i o n s .  N e w  i n s t i -  
t u t i o n s  and arrangements  on a g rand  s c a l e  w i l l  be  r equ i r ed .  
I n  t h e  f a c e  o f  t h e  i n t r a c t a b l e  problems o f  t h e  devel-  
op ing  n a t i o n s -  t o  which t h e  Un i t ed  S t a t e s  h a s  and i s  c o n t r i -  
b u t i n g  b i l l i o n s ;  i n  t h e  f a c e  of p o t e n t i a l l y  g r e a t  changes i n  
American s o c i e t y  r e q u i r e d  i f  i t  i s  t o  work e f f e c t i v e l y  with 
24 
t h e  underdeveloped two- th i rds  o f  t h e  world; i n  t h e  f a c e  of  
t h e  major r o l e  t h e  government may be f o r c e d  t o  p l a y ;  and i n  
t h e  f a c e  o f  t h e  e q u a l l y  impor t an t  t a s k  o f  f i n d i n g  o u t  how t o  
b r i n g  about  t h e  c o n d i t i o n s  under  which p r i v a t e  e n t e r p r i s e  
and u n i v e r s i t i e s  cou ld  p l a y  a much l a r g e r  r o l e -  t h e  Un i t ed  
S t a t e s  i s  now spending a mere e i g h t  t o  n i n e  m i l l i o n  d o l l a r s  
through Agency f o r  I n t e r n a t i o n a l  Development f o r  r e sea rch .  
How many b i l l i o n s  would be saved,  how many b i l l i o n s  i n  in -  
c r eased  e f f e c t i v e n e s s  could  be  achieved  by adequate  r e s e a r c h ,  
w e  have no way of  knowing. Indeed ,  w e  have no c e r t a i n t y  
about what t h e  p a s t  h a s  t augh t  u s  s i n c e  t h e r e  h a s  been l i t t l e  
suppor t  f o r  a n a l y s i s  o f  our  h i s t o r i c a l  expe r i ence .  Act ion 
i s  o f t e n  r e q u i r e d  i n  t h e  absence o f  s c i e n t i f i c  knowledge. 
But the  f a i l u r e  t o  seek  s u r e  knowledge on a s c a l e  commen- 
s u r a t e  with t h e  scope o f  t h e  problem, seems t h e  s u r e s t  f o l l y .  
P r o g r e s s  i s ,  o f  course ,  be ing  made. Four y e a r s  ago 
t h e r e  were no r e s e a r c h  funds  f o r  o v e r s e a s  development.  But ,  
however wise ly  t h e  few m i l l i o n  d o l l a r s  are u t i l i z e d ,  i t  
appears  t o  be  very  inadequa te  - i nadequa te  f o r  f i n d i n g  a way 
i n  which p r i v a t e  i n d u s t r y  can do an i n c r e a s i n g  p a r t  o f  t h e  
j o b  a s  they  a r e  f o r  t h e  p ruden t  u s e  o f  government funds .  
Now l e t  u s  t u r n  t o  t h e  second p o t e n t i a l  c o n t r i b u t i o n  of 
economic development t o  i n t e r n a t i o n a l  s t a b i l i t y  - t h e  c r e a t i o n  
o f  common e n t e r p r i s e s  among t h e  i n d u s t r i a l  n a t i o n s .  A d i s -  
t i n c t i o n  needs  t o  be  drawn between e n t e r p r i s e s  i n  e s t a b l i s h e d  
i n d u s t r i e s  and e n t e r p r i s e s  c r e a t e d  t o  a t t a i n  t h e  b e n e f i t s  o f  
new, w o r l d - c i r c l i n g  s c i e n t i f i c  and t e c h n i c a l  advances.  
P r i v a t e  c a p i t a l  h a s  p l ayed  a s u b s t a n t i a l  r o l e  i n  de- 
ve loping  common e n t e r p r i s e s  with t h e  i n d u s t r i a l i z e d  n a t i o n s  
i n  t h e  p a s t  decade. 
a year i n  U . S .  p r i v a t e  c a p i t a l  h a s  gone t o  Europe and Canada 
over  t h e  p a s t  t e n  y e a r s .  Two-thirds  o f  t h e  $38 b i l l i o n  
p r i v a t e  d i r e c t  inves tment  abroad i n  1962 was i n  o t h e r  t han  
t h e  developing c o u n t r i e s .  Doing b u s i n e s s  i n  Europe, Japan ,  
a s  well a s  Canada, h a s  become an accep ted  p r a c t i c e  f o r  a 
Hal f  o f  t h e  n e t  ou t f low o f  $ 2  b i l l i o n  
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growing number o f  U.S. bus iness  e x e c u t i v e s .  While t h e s e  
inves tments  have i n e v i t a b l y  c r e a t e d  some s o u r c e s  o f  c o n f l i c t ,  
t h e  major e f f e c t  seems t o  have been t o  s t r e n g t h e n  t h e  common 
i n t e r e s t s  o f  t h e  n a t i o n s  involved.  A s  economic in te rdepend-  
ence grows, however, t h e r e  w i l l  b e  an i n c r e a s i n g  need t o  
examine and a n t i c i p a t e  i t s  consequences,  b o t h  i n  i t s  own 
terms and i n  terms o f  t h e  p o s s i b l e  requi rement  f o r  s t r o n g e r  
p o l i t i c a l  and a d m i n i s t r a t i v e  arrangements  t o  suppor t  growth 
and t o  r e s o l v e  c o n f l i c t s .  We must avoid  a r e p e t i t i o n  o f  t h e  
pre-World War I environment i n  which t h e  growing European 
economic and s o c i a l  i n t e r a c t i o n  was n o t  accompanied by new 
r e g u l a t i v e  and i n t e g r a t i v e  a c t i o n s  on t h e  p a r t  o f  govern- 
mental  and p o l i t i c a l  l e a d e r s .  Here, aga in ,  i s  an a r e a  re- 
q u i r i n g  a s t e a d i l y  expanding r e s e a r c h  and a n a l y s i s  
c a p a b i l i t y -  n o t  a lone  t o  examine c u r r e n t  problems b u t  a l s o  
t o  enable  u s  t o  work consc ious ly  t o  shape t h e  long  term t r e n d s .  
I n  a d d i t i o n  t o  t h e  ongoing t r e n d s ,  major new a r e a s  o f  
government and m i x e d  government-pr ivate  e n t e r p r i s e  w i l l  b e  
opened by t h e  r a p i d  advances o f  s c i e n c e  and technology d u r i n g  
t h e  coming decades.  Space e x p l o r a t i o n  i s  i n  i t s  Lindbergh 
phase.  Meteorology a s  a world unde r t ak ing  i s  b e f o r e  us .  
Accurate  p r e d i c t i o n  and u l t i m a t e  c o n t r o l  o f  t h e  weather i s  
i n  p r o s p e c t .  Oceanography as an i n t e r n a t i o n a l  e f f o r t  i s  now 
a f a c t .  E x p l o i t a t i o n  o f  t h e  oceans  f o r  a v a r i e t y  o f  pu rposes  
i s  i n  i t s  in fancy .  S a t e l l i t e  communications w i l l  expand and 
i n t e n s i f y  t h e  l i n k s  among a l l  peop les .  F u r t h e r  advances i n  
t h e  technology and economy of w o r l d - c i r c l i n g  t r a n s p o r t a t i o n  
are i n  p r o s p e c t .  
These remarkable  advances are compel l ing  a new view o f  
o u r s e l v e s ,  our  boundar ies ,  and our  r o l e s  as p a r t  o f  mankind 
- a s  they are o f  o t h e r s ,  i n c l u d i n g  t h e  S o v i e t  Union. I n  
s e v e r a l  o f  t h e s e  a r e a s  t h e  United S t a t e s  and t h e  S o v i e t  
Union p o s s e s s  t h e  most advanced c a p a b i l i t y ,  fo l lowed a t  some 
d i s t a n c e  by t h e  l a r g e r  European n a t i o n s  and Japan. 
I n  t h e  r e c e n t  p a s t ,  U S-U S S R common a c t i o n  i n  these 
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f i e l d s  h a s  been encouraging  b u t  ex t remely  l imited.  I n  re- 
g a r d  t o  space  e x p l o r a t i o n ,  t h e r e  are l i m i t e d  agreements,  b u t  
our coope ra t ion  with t h e  Un i t ed  Kingdom, Canada and even 
I t a l y  i s  much f u r t h e r  advanced. Common i n t e r e s t  i n  s u r v i v a l  
may be i n s u f f i c i e n t  i n  t h e  f a c e  o f  endemic c o n f l i c t .  Great 
p o s i t i v e  common e n t e r p r i s e s  a r e  r e q u i r e d  which c r e a t e  new 
c a r e e r s  f o r  l a r g e  numbers o f  t r a i n e d  men on bo th  s i d e s .  
These e n t e r p r i s e s  w i l l  n o t  b e  easy  t o  d e v i s e .  Nor w i l l  
they b e  p o s s i b l e  wi thout  i nves tmen t s  i n  r e s e a r c h  and devel -  
opment b o t h  i n  t h e  n a t u r a l  and s o c i a l  s c i e n c e s  which run 
i n t o  t h e  hundreds of  m i l l i o n s  o f  d o l l a r s .  The Un i t ed  S t a t e s  
i s  a world l e a d e r  bo th  i n  space  and i n  i n t e r n a t i o n a l  coopera- 
t i o n  i n  space.  P h y s i c i s t s  and e n g i n e e r s ,  S o v i e t  a r e a  ex- 
p e r t s  and b e h a v i o r a l  s c i e n t i s t s  cou ld  now be  b rough t  t o g e t h e r  
t o  dev i se  a program so a t t r a c t i v e  t o  t h e  S o v i e t  Union and so  
t h r e a t e n i n g  i n  terms o f  l ong  range  p o l i t i c a l  i n f l u e n c e  t h a t  
i t  might b e  compelled t o  p a r t i c i p a t e .  The p a r t i c i p a t i o n  
sought i s  n o t  merely t h e  arm's l e n g t h  c o o p e r a t i o n  o f  t h e  
moment b u t  engagement o f  government and s c i e n t i f i c  community 
a l i k e  i n  a major common e f f o r t .  
Domestic Growth and Welfare 
We now t u r n  t o  t h e  ques t ion  o f  t he  r e s e a r c h  and de- 
velopment r e q u i r e d  t o  d e a l  wi th  t h e  problems o f  domest ic  
growth and we l fa re .  The major complex o f  i s s u e s  i l l u s t r a t i n g  
t h e  range of  r equ i r emen t s  i n v o l v e s  t h e  American c i t y .  
Today we are a n a t i o n  o f  urban  d w e l l e r s .  I n  1900 o n l y  
f o r t y  p e r  c e n t  o f  t h e  Un i t ed  S t a t e s  p o p u l a t i o n  l i v e d  i n  
urban a r e a s .  By 1960, t h i s  p r o p o r t i o n  had grown t o  seven ty  
p e r  cent .  Most o f  t h e  p o p u l a t i o n  i n c r e a s e  i n  t h e  f u t u r e  i s  
expec ted  t o  t a k e  p l a c e  i n  urban areas, main ly  i n  t h e  suburbs.  
A s  the p o p u l a t i o n  s p r e a d s  i n t o  t h e  suburbs ,  c i t y  c e n t e r s  
decay and c i t y  boundar i e s  merge t o  form new s o c i a l  and eco- 
nomic u n i t s .  The l a r g e s t  o f  t h e s e  i s  t h e  megalopol i s .  I n  
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t h e  f u t u r e  t h e  f i v e  hundred m i l e  s t r e t c h  *om n o r t h e r n  V i r -  
g i n i a  t o  sou the rn  N e w  Hampshire w i l l  make up a mega lopo l i s  
whose main o u t l i n e s  a r e  a l ready v i s i b l e .  Others  may be ex- 
p e c t e d  t o  develop i n  t h e  mid-West and f a r  West. The growth 
o f  t h e  megalopol i s  w i l l  i n t e n s i f y  t h e  need t o  deve lop  new sys- 
tems f o r  a l a r g e  number of s e r v i c e s  which c u t  a c r o s s  t h e  
boundar i e s  o f  e x i s t i n g  s t a t e  and l o c a l  governments. 
E s t i m a t e s  o f  t h e  t o t a l  r e sources  r e q u i r e d  f o r  t h e  de- 
velopment o f  urban communities i n  which w e  can n o t  on ly  l i v e  
b u t  l i v e  h a p p i l y  vary  wide ly .  T h i s  r e f l e c t s  a wide d ive r -  
gence i n  the  a p p r e c i a t i o n  of  the  problem. T h e  e s t i m a t e s  
range from a few b i l l i o n  d o l l a r s  a y e a r  th rough t h e  $125 
b i l l i o n  a yea r  e s t i m a t e  o f  the Na t iona l  P l a n n i n g  Assoc ia t ion .  
I t  i s  safe  t o  s a y  t h a t  no one knows because  the  n a t u r e  o f  
t h e  problem i s  n o t  g e n e r a l l y  a p p r e c i a t e d .  Not many would 
d i s a g r e e  t h a t  t h e  urban  growth problem r e q u i r e s  r e s o u r c e s  a t  
l e a s t  comparable w i t h  our investment i n  de fense .  
A r e c e n t  compi la t ion  o f  urban r e s e a r c h  p r e p a r e d  f o r  t h e  
Subcommittee on In te rgovernmenta l  R e l a t i o n s ,  headed by 
Edmond S. Muskie o f  Maine, found t h a t  a l l  f e d e r a l  u rban  re- 
s e a r c h  a c t i v i t i e s  amounted t o  less than $40 m i l l i o n .  Sena- 
t o r  Muskie’s Committee po in ted  o u t  t h a t  
. . . i m p l i c a t i o n s  o f  t h e  Report  a r e  d i s q u i e t i n g .  
D e s p i t e  the  importance o f  be t te r  unde r s t and ing  t h e  
problem o f  urban growth and s o c i a l  and economic well-  
being,  urban r e s e a r c h ,  however de f ined ,  appears  t o  con- 
s t i t u t e  on ly  a v e r y  small f r a c t i o n  o f  a l l  r e s e a r c h  
c a r r i e d  on under f e d e r a l  sponsor sh ip .  
. . . we have almost no c u r r e n t  r e s e a r c h  d i r e c t e d  
t o  t h e  i d e n t i f i c a t i o n  o f  b a s i c  f o r c e s  shap ing  o u r  urban  
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a r e a s  and t h e  e f f e c t  o f  t h8  urban  environment on t h e  
behavior  of  i t s  r e s i d e n t s .  
The p i c t u r e  i s  no l e s s  i r r a t i o n a l  with r e s p e c t  t o  t h e  
major sub-systems and problems o f  urban  l i f e .  For example, 
i n  t h e  p a s t  cen tu ry  t r a n s p o r t a t i o n  technology has  se rved  a s  
t h e  s t r a t e g i c  v a r i a b l e  i n  de te rmining  t h e  s c a l e  o f  urbaniza-  
t i o n .  Urban t r a n s p o r t a t i o n  remains a c r i t i c a l  e lement .  The 
p resen t  system i s  bo th  a h e a l t h  haza rd  and inadequa te  t o  
meet f u t u r e  needs.  Yet l e s s  than one m i l l i o n  d o l l a r s  a yea r  
h a s  been expended on r e s e a r c h  t o  deve lop  i n t e g r a t e d  and de- 
s i r a b l e  mass t r a n s p o r t a t i o n  systems i n  t h e  p a s t  decade. 
Nor are t h e  r e s e a r c h  r e s o u r c e s  t o  d e a l  with t h e  problems 
o f  the growing non-white p o p u l a t i o n  o f  t h e  c e n t r a l  c i t i e s  
any more adequate .  Unemployment, low income, bad hous ing ,  
j u v e n i l e  de l inquency ,  broken families and f u n c t i o n a l  i l l i t-  
eracy among t h i s  group o f  our  c i t i z e n s  a r e  major problems 
f o r  s o c i e t y .  
The Economic Oppor tuni ty  Act r e c e n t l y  pas sed  by t h e  
Congress i s  i n  l a r g e  p a r t  d i r e c t l y  p o i n t e d  toward t h e i r  
problems. However, t h e r e  i s  no g e n e r a l  r e s e a r c h  p r o v i s i o n  
i n  the  Act. The Urban Community Act ion Programs t i t l e  per -  
m i t s  t h e  "use  o f  n o t  t o  exceed 15 p e r  c e n t  o f  t h e  appropr ia -  
t i o n  under t h e  t i t l e  f o r  t h e  conduct  o f  r e s e a r c h ,  t r a i n i n g  
and demonst ra t ions  p e r t a i n i n g  t o  t h e  pu rpose  o f  t h e  t i t l e .  '' 
So f a r  as can be  determined,  t h i s  p r o v i s i o n  i s  t o  b e  used  
l a r g e l y  f o r  expe r imen ta l  a c t i o n  programs and e v a l u a t i o n s .  
Those r e s p o n s i b l e  f o r  a d m i n i s t r a t i o n  o f  t h e  Act a r e  under 
%. S . ,  Bureau o f  t h e  Budget, Urban Research under  Fed- 
e r a l  Auspices ( a  survey  p repa red  f o r  t h e  Subcommittee on 
In te rgovernmenta l  R e l a t i o n s  o f  t h e  Committee on Government 
Opera t ions ,  U.S. Senate ,  8 8 t h  Cong., 2nd sess. ,  Apr i l  15, 
1964) (Washington: Government P r i n t i n g  O f f i c e ,  1!)64) , pp. 
V - V I ,  foreword. 
- -  
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s t r o n g  p r e s s u r e  t o  g e t  going. There i s  l i t t l e  t ime f o r  an 
a p p r e c i a t i o n  o f  t h e  amount o f  new knowledgeneeded and t h e  ex- 
t e n t  t o  which e x i s t i n g  knowledge must be "adapted"  i f  t h e  
e f f o r t s  t o  " e l i m i n a t e  pove r ty  a r e  t o  be  s u c c e s s f u l . "  The 
Act i s  a f i n e  t e s t i m o n i a l  t o  P r e s i d e n t  J o h n s o n ' s  f i r s t  yea r ,  
b u t  t h e  i d e a s  he  i n j e c t e d  i n t o  i t  from t h e  d e p r e s s i o n  y e a r s  
need t o  be supplemented by a sys t ema t i c  program o f  r e s e a r c h  
and development. 
One f i n a l  example o f  t h e  i n c o n g r u i t y  o f  t h e  n a t i o n ' s  
problem o r i e n t e d  r e s e a r c h  should be mentioned. 
Heal th  r e s e a r c h  i s  by f a r  t h e  b e s t  f i n a n c e d  o f  a l l  
domestic a r e a s .  Expendi tures  run more than a b i l l i o n  d o l l a r s  
a yea r .  Yet,  r e s u l t s  o f  work i n  t h e  h e a l t h  f i e l d  may b e  
seen i n  the  d rama t i c  s h i f t  i n  t h e  l e a d i n g  causes  o f  d e a t h  
d u r i n g  t h i s  cen tu ry .  Communicable d i s e a s e s ,  i n c l u d i n g  in -  
f l u e n z a ,  pneumonia, and t u b e r c u l o s i s  have been r e p l a c e d  a s  
t h e  major causes  of  d e a t h  by cance r ,  h e a r t  d i s e a s e ,  and a c c i -  
d e n t s .  The ve ry  e f f e c t i v e n e s s  of h e a l t h  s e r v i c e s  has  brought  
about i n c r e a s e d  c o s t  and he ightened  demand. Access, as a 
r e s u l t ,  c o n t i n u e s  t o  be very  unevenly d i s t r i b u t e d  throughout  
t h e  popu la t ion .  
I n  c o n s i d e r i n g  t h e  b e s t  means o f  a t t a i n i n g  a f u l l y  ef- 
f e c t i v e  h e a l t h  program f o r  the s o c i e t y ,  f o u r  d i s t i n c t  b u t  i n -  
t e r r e l a t e d  s t e p s  a r e  necessary:  1) b a s i c  r e s e a r c h  i n t o  t h e  
causes  and p r e v e n t i o n  o r  cu re  of d i s e a s e  and i l l n e s s ;  2) a- 
d a p t a t i o n  o f  f i n d i n g s  f r o m  b a s i c  r e s e a r c h  i n t o  h e a l t h  measures 
and medical c a r e ;  3) t h e  o r g a n i z a t i o n  o f  i n s t i t u t i o n s  t o  i m -  
plement programs o f  a c t i o n ;  and 4) t h e  d e v i s i n g  o f  a method 
o r  methods t o  pay f o r  medical c a r e ,  which, when i t  i s  most 
ef f e c  t i v  e ,  i s .  most expensive.  
A t  each s t e p  w e  move from t h e  n a t u r a l  t o  t h e  s o c i a l  s c i -  
ences ,  a t  each s t e p  t h e  problems become more d i f f i c u l t  t o  
r e s e a r c h ,  a t  each s t e p  t h e  t a s k s  i n c r e a s e  a s  t h o s e  o f  t h e  
p r e v i o u s  s t e p  a r e  accomplished. A t  each s t e p  t h e r e  i s  a 
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smaller p r o p o r t i o n  o f  funds devoted t o  r e s e a r c h .  
Moreover, some forms o f  d e a t h  and d i s a b i l i t y  remain so 
sac red  t h a t  on ly  t h e  ve ry  b o l d  tempt t h e  f r i n g e s  o f  t h e  
problem. Highway s a f e t y ,  f o r  example, i s  a major n a t i o n a l  
h o r r o r  -440,0040 d e a t h s  a year ,  4,500,000 i n j u r e d ,  u n t o l d  
l o s s e s  i n  man y e a r s  and p r o p e r t y .  Y e t  r e s e a r c h  i s  extremely 
l imi t ed .  There i s  some i n  t h e  Bureau o f  P u b l i c  Roads, and a 
b i t  i n  Hea l th ,  Educat ion and Welfare. Beyond t h a t ,  t h e r e  
i s  very l i t t l e .  
The Na t iona l  In fo rma t ion  System 
Support  f o r  c r e a t i o n  o f  new knowledge and f o r  t h e  a p p l i -  
c a t i o n  o f  knowledge t o  t h e  major problems of s o c i e t y  are two 
e s s e n t i a l s  o f  s c i e n c e  i n  democrat ic  policy-making. A t h i r d  
i s  an under s t and ing  o f  t h e  s t a t e  o f  t h e  n a t i o n ' s  i n f o r m a t i o n  
system- t h e  knowledge p roduc t ion ,  d i f f u s i o n  and a p p l i c a t i o n  
system as a whole. The q u a l i t y  o f  a s o c i e t y  i s  determined 
by what i t  knows-espec ia l ly  what i t  knows f o r  s u r e .  Some 
would say t h a t  t h e  q u a l i t y  o f  s o c i e t y  i s  determined by t h e  
va lues  i t  ho lds ,  b u t  t h e  v a l u e s  i t  h o l d s  a r e  shaped by i t s  
knowledge. What a modern s o c i e t y  knows i s  a r e s u l t  o f  h i s -  
t o r i c a l  memory, c u r r e n t  expe r i ence ,  r e s e a r c h ,  and above a l l ,  
t h e  e f f e c t i v e n e s s  with which knowledge i s  transmitted and 
d i f f u s e d  throughout  a l l  t h e  people .  
A r e c e n t  r e p o r t  t o  t he  P r e s i d e n t  termed t h e  Un i t ed  
S t a t e s  a r e s e a r c h - o r i e n t e d  s o c i e t y .  That  i s  more an aspira- 
t i o n  than a f a c t ,  b u t  s u r e l y  WP are a l ready  a knowledge- 
o r i e n t e d  s o c i e t y .  I n c r e a s i n g l y  o u r  p o p u l a t i o n  and work f o r c e  
have been concerned w i t h  t h e  p r o d u c t i o n ,  d i s t r i b u t i o n  and con- 
sumption o f  knowledge- some would s a y  i n f o r m a t i o n .  
Looking a t  o u r  changing s o c i e t y ,  F r i t z  Machlup ca l cu -  
l a t e d  t h a t  between I900 and 1!)5!3 t h e  p r o p o r t i o n  o f  t h e  eco- 
nomiral ly  a c t i v e  p o p u l a t i o n  engaged i n  what h e  b road ly  termed 
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t h e  knowledge-producin 
c e n t  t o  42.8 p e r  cent." By t h e  end o f  t h e  decade ove r  
h a l f  t h e  p o p u l a t i o n  w i l l  b e  occupied i n  t h e s e  i n d u s t r i e s .  
i n d u s t r i e s  i n c r e a s e d  from 13.5 p e r  
The knowledge i n d u s t r i e s  i n c l u d e  educa t ion ,  r e s e a r c h  
and development,  communications media, and in fo rma t ion  
machines and s e r v i c e s .  A s  knowledge i n c r e a s e s  i t  h o l d s  o u t  
t h e  promise o f  a g r e a t  s o c i e t y .  I n s u f f i c i e n t  awareness  o f  
ou r  power over  n a t u r e  can be  dangerous.  An awareness  on t h e  
p a r t  o f  t h e  whole p o p u l a t i o n  may r e q u i r e  a l a r g e r  and more 
s y s t e m a t i c  e d u c a t i o n a l  e f f o r t  t han  i s  be ing  made a t  p r e s e n t .  
S i m i l a r l y ,  a growing unders tanding  o f  t h e  n a t u r e  o f  man may 
d i v i d e  u s  u n l e s s  t h a t  knowledge i s  widely sha red .  Media o f  
communication such as r a d i o  and t e l e v i s i o n  may be more 
powerful  i n s t r u m e n t s  f o r  shaping what w e  know - o r  b e l i e v e  
w e  know- than  a h igh  school  educa t ion .  
There  a r e  major  s t r a t e g i c  and t a c t i c a l  c h o i c e s  i n  t h e  
development o f  t h e  n a t i o n ' s  in format ion  system. A v a s t  in -  
c r e a s e  i n  our  knowledge o f  t h i s  system i s  e s s e n t i a l  i f  t h e r e  
i s  t o  be s c i e n c e  i n  p o l i c y  i n  t h i s  c r u c i a l  f i e l d .  
One o r  two i l l u s t r a t i o n s  w i l l  s u f f i c k .  E s t i m a t e s  o f  
t h e  n a t i o n ' s  requi rements  f o r  educa t ion  s u g g e s t  t h a t  re- 
s o u r c e s  w i l l  have t o  be t r i p l e d  i n  t h e  coming decade i f  w e  
are t o  con t inue  t o  move ahead. The scope  o f  t h e  i n c r e a s e  
i s  sugges ted  by a r e c e n t  e s t i m a t e  t h a t  $28 b i l l i o n  addi- 
t i o n a l  r e s o u r c e s  w i l l  b e  r e q u i r e d  over  t h e  n e x t  decade 
s imply t o  ma in ta in  p r e s e n t  s t a n d a r d s  o f  educa t ion  f o r  a much 
larger p o p u l a t i o n  o f  s c i e n t i s t s ,  mathemat ic ians  and eng inee r s .  
According t o  t h e  p r o j e c t i o n s  b y  a member o f  t h e  s taff  o f  t h e  
Na t iona l  Sc ience  Foundat ion,  t h e  n a t i o n  i s  expec ted  t o  
" F r i t z  Machlup, The P roduc t ion  and D i s t r i b u t i o n  o f  
Knowledge i n  t h e  Uni ted  s t a t e s  (P r ince ton ,  N . J .  : P r i n c e t o n  
U n i v e r s i t y  P r e s s ,  1962) ,  pp. 384-85. 
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produce, i n  t h e  decade 1966-75, approximate ly  2 . 5  m i l l i o n  
s c i e n t i s t s ,  mathemat ic ians  and e n g i n e e r s  h o l d i n g  B. S. de- 
g r e e s ,  480,000 with m a s t e r ' s  d e g r e e s  and ano the r  130,000 
with d o c t o r a t e s .  To produce t h e s e  numbers an i n c r e a s e  of 
100 p e r  c e n t  from c u r r e n t  l e v e l s  o f  c o l l e g e  and u n i v e r s i t y  
sc i ence  and eng inee r ing  manpower by 1975 w i l l  be  needed. 
The i n c r e a s e  o f  manpower w i l l  n e c e s s i t a t e  a d d i t i o n a l  r e s e a r c h  
and i n s t r u c t i o n a l  f a c i l i t i e s  c o s t i n g  about $10 b i l l i o n .  In-  
s t r u c t i o n  a s s o c i a t e d  w i t h  t h e  c r e a t i o n  o f  a d d i t i o n a l  manpower 
w i l l  c o s t  ano the r  $28 b i l l i o n .  Research d i r e c t l y  a s s o c i a t e d  
w i t h  educa t ion  w i l l  r e q u i r e  $15 b i l l i o n .  Seven b i l l i o n  
d o l l a r s  w i l l  be needed f o r  s c h o l a r s h i p s  and f e l l o w s h i p s ,  $3 
b i l l i o n  f o r  s c i e n c e  in fo rma t ion  s e r v i c e s ,  and a s imi l a r  sum 
f o r  t h e  improvement o f  p r e - c o l l e g e  s c i e n c e  and mathematics  
educa t ion .  The t o t a l  n a t i o n a l  e f f o r t  i n  n a t u r a l  s c i e n c e  and 
eng inee r ing  i s  e s t i m a t e d  c o n s e r v a t i v e l y  t o  b e  about  $65 
b i l l i o n  over  t h e  n e x t  decade. T h i s  i s  r e q u i r e d  even b e f o r e  
t ak ing  i n t o  account  t h e  r i s i n g  c o s t  o f  educa t ion ,  t h e  in -  
c r eased  s o p h i s t i c a t i o n  o f  r e s e a r c h ,  c o s t s  o f  b i g  s c i e n c e  and 
o t h e r  r i s i n g  t r e n d s .  
The c o n t r i b u t i o n s  from t r a d i t i o n a l  s o u r c e s  o f  suppor t  - 
s t a t e  and l o c a l  government sou rces ,  t u i t i o n  and r e l a t e d  s t u -  
den t  f e e s ,  and p r i v a t e  endowment e a r n i n g s  a r e  o p t i m i s t i c a l l y  
e s t ima ted  to  be  approximately $37 b i l l i o n .  The d i f f e r e n c e  
between t h e  e s t i m a t e d  c o s t  and income a n t i c i p a t e d  from tra- 
d i t i o n a l  s o u r c e s  i t  i s  sugges t ed  can come from o n l y  one 
o t h e r  sou rce  o f  suppor t ,  t h e  federal  government. Should 
t h e s e  p r o j e c t i o n s  prove  a c c u r a t e ,  t h e  federal  c o n t r i b u t i o n  
f o r  s c i e n t i f i c  and t e c h n i c a l  educa t ion  w i l l  have t o  r i s e  
from an e s t i m a t e d  l e v e l  o f  approximate ly  $1 b i l l i o n  i n  t h e  
e a r l y  1960's t o  something i n  t h e  o r d e r  o f  $3 b i l l i o n  annua l ly  
by t h e  end o f  t h e  decade. 
The c o s t  o f  s c i e n t i f i c  and t e c h n i c a l  educa t ion  i s  on ly  
one element o f  t h e  n a t i o n ' s  e d u c a t i o n a l  b i l l ,  a l though a 
s i g n i f i c a n t  one.  A s  has  been sugges t ed ,  t h e  t o t a l  o u t l a y  
r e q u i r e d  seems l i k e l y  t o  t r i p l e  i n  t h e  c o u r s e  o f  t h e  decade.  
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The s i z e  o f  t h e  educa t iona l  i n d u s t r y  a lone ,  n o t  t o  speak o f  
t h e  importance t h a t  t h e  q u a l i t y  o f  educa t ion  p l a y s  i n  t h e  
growth and development o f  s o c i e t y  seems t o  warran t  a sub- 
s t a n t i a l  f e d e r a l  program o f  educa t iona l  r e sea rch .  The o n l y  
a v a i l a b l e  f i g u r e s  sugges t  t h a t  t h e  t o t a l  n a t i o n a l  inves tment  
i n  educa t iona l  r e s e a r c h  i s  now i n  t h e  neighborhood o f  $75 
m i l l i o n  a y e a r -  a doubl ing  o f  t h e  r e s e a r c h  inves tment  i n  
educa t ion  s i n c e  1960. Federa l  suppor t  f o r  e d u c a t i o n a l  re- 
s e a r c h  appears  t o  be running a t  a l e v e l  o f  about  $50 m i l l i o n  
a yea r ,  b u t  t h i s  i s  minuscule  i n  r e l a t i o n  t o  recognized  
problems. 
Economic, and s o c i a l ,  and t e c h n i c a l  change r e q u i r e  ma- 
j o r  i n n o v a t i o n s  i n  t h e  educa t iona l  system, which shou ld  be 
based  on knowledge f lowing  f r o m  sound r e s e a r c h .  The change 
i s  man i fe s t ed  i n  changing occupa t iona l  p a t t e r n s ,  changing 
c u r r i c u l a  requi rements ,  reduced working t i m e ,  new u s e s  o f  
t e l e v i s i o n ,  f i l m s  and in fo rma t ion  machines.  I t  i s  r e v e a l e d  
no less  i n  t h e  new r o l e s  and r e l a t i o n s h i p s  o f  s c h o o l s  and 
u n i v e r s i t i e s ,  b u s i n e s s  and government. F i n a l l y ,  i t  i s  
demonstrated i n  t h e  growing sense  o f  occupa t iona l  a n x i e t y  
among our  c i t i z e n s .  
The a d a p t a t i o n  needed may n o t  be p o s s i b l e  wi th in  t h e  
framework o f  t h e  formal  educa t iona l  system a lone .  We may 
need t o  develop a s t r o n g e r  a p p r e c i a t i o n  of  t h e  p o s s i b i l i t i e s  
o f  t h e  media o f  communication and o f  t h e  in fo rma t ion  machine 
and s e r v i c e  i n d u s t r i e s .  Perhaps  we should  c o n s i d e r  a $10 
b i l l i o n  subs idy  t o  t h e  communications i n d u s t r y  t o  i n c r e a s e  
i t s  c o n t r i b u t i o n  t o  n a t i o n a l  knowledge on t h e  same s c a l e  a s  
t e n  b i l l i o n  f o r  i n c r e a s e d  educa t iona l  f a c i l i t i e s .  The con- 
c l u s i o n  may be  t h a t  we need both.  The government h a s  f i -  
nanced m u l t i - m i l l i o n  d o l l a r  a s s i s t a n c e  i n  t h e  development o f  
h y d r o - e l e c t r i c  power and n u c l e a r  power, s y n t h e t i c  rubber ,  
new m e t a l s  and p l a s t i c s ,  thereby  c r e a t i n g  new i n d u s t r i e s  and 
e n t e r p r i s e s .  We need  t o  look a t  t h e  s t a t e  o f  t h e  in fo rma t ion  
machine and s e r v i c e  i n d u s t r i e s  with an eye t o  enhancing t h e i r  
c o n t r i b u t i o n  t o  t h e  q u a l i t y  as  w e l l  a s  q u a n t i t y  o f  n a t i o n a l  
34 
know1 edge. 
To make t h e s e  judgments, t h e  n a t i o n ,  i n  i t s  p o l i c y -  
making, r e q u i r e s  systemat,ic and comprehensive knowledge of  
t h e  t o t a l  i n fo rma t ion  d i f f u s i o n  system- e d u c a t i o n a l  i n s t i -  
t u t i o n s ,  r e s e a r c h  and development, communications media and 
in fo rma t ion  machine and s e r v i c e  i n d u s t r i e s .  
N a t i o n a l  Resource System 
S i n c e  t h e  great  d e p r e s s i o n  o f  t h e  1 9 3 0 ’ s  t h e  economy of 
t h e  U . S .  h a s  been viewed as a s i n g l e  o p e r a t i n g  s y s t e m  by t h e  
t o p  policy-makers o f  t h e  f e d e r a l  government - Republican and 
Democratic a l i k e .  They have come t o  a p p r e c i a t e  t h a t  t h e i r  
a c t i o n s  were impor t an t  i n  a f f e c t i n g  t,he performance o f  t h e  
t o t a l  economic s y s t e m .  There i s  l e s s  consensus on whether 
they shou ld  seek t o  i n f l u e n c e  p r i o r i t i e s  o f  r e s o u r c e s  i n  
g o a l  achievement. Many b e l i e v e  t h e s e  m u s t  be  l a r g e l y ,  i f  
n o t  wholly, det,ermined i n  t h e  market p l a c e .  
The Employment Act o f  1946 r ecogn ized  t h e  i n c r e a s i n g  
degree o f  s u r e  knowledge i n  t h e  f i e l d  o f  economics. I t  
p l aced  on t h e  f e d e r a l  government a major r e s p o n s i b i l i t y  f o r  
t h e  o v e r a l l  economic performance o f  t h e  system. The con t ro -  
versy which l e d  up t o  t h e  pas sage  o f  t h e  Act, t h e  s t a t e  o f  
economics a t  t h e  t i m e ,  and t h e  po l i t i co -economic  environment 
i n  the i n t e r v e n i n g  years  have r e s u l t e d  i n  heavy r e l i a n c e  on 
f i s c a l  and monetary p o l i c i e s  f o r  a c h i e v i n g  t h e  pu rpose  o f  
t h e  Act. 
I n  r e c e n t  y e a r s  t h e  r a p i d  march o f  t e c h n o l o g i c a l  prog- 
ress,  t h e  d e s i r a b i l i t y  o f  deve lop ing  new marke t s  - b o t h  a t  
home and o v e r s e a s  - and t h e  i d e n t i f i c a t i o n  o f  c e r t a i n  c h r o n i c  
socio-economic problems have s u g g e s t e d  t h e  need f o r  addi- 
t i o n a l  d e v i c e s  t o  concert, t h e  a c t i v i t i e s  of  t h e  many dec is ior l -  
makers i n  our  p l u r a l  economy. 
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A s  our  a b i l i t y  t o  meet b a s i c  needs  h a s  i n c r e a s e d ,  t h e  
ques t ion  h a s  been r a i s e d  with i n c r e a s i n g  i n s i s t e n c e :  f u l l  
employment f o r  what? A s  b u s i n e s s  and program p lann ing  have 
acqu i red  i n c r e a s i n g  s o p h i s t i c a t i o n ,  a n a l y s t s  have seen t h e  
advantage o f  a u t h o r i t a t i v e  o v e r a l l  economic p r o j e c t i o n s  which 
would be  o f  a s s i s t a n c e  t o  them i n  t h e i r  i n d u s t r y  and en te r -  
p r i s e  p l ann ing .  A r ecogn i t ion  t h a t  our  t o t a l  r e s o u r c e s  are  
n o t  u n l i m i t e d  h a s  sugges ted  t o  o t h e r s  t h e  need f o r  n a t i o n a l  
p r i o r i t i e s  o r  g o a l s .  I n d u s t r i a l  c a p a c i t y  h a s  i n c r e a s e d  b u t  
c e r t a i n  b a s i c  r e sources  have become more sca rce .  For 
example, water ,  l ong  a f r e e  good, must now be thought  o f  i n  
terms o f  a l t e r n a t i v e  uses .  
The p rope r  deployment o f  h i g h l y  t r a i n e d  manpower h a s  
become a growing concern.  Most impor t an t ,  t h e r e  h a s  been 
a r e c o g n i t i o n  t h a t  a modern s o c i e t y  must a c t  w i th in  a l onge r  
t i m e  frame than  a t r a d i t i o n a l  one. Technologica l  develop- 
ments t a k i n g  from e i g h t  t o  f i f t e e n  years  i n  d e f e n s e  and 
space  have p l ayed  a major r o l e  i n  b r i n g i n g  about  i n c r e a s e d  
r e c o g n i t i o n  o f  t h e  t ime f a c t o r .  
Thus a growing i n t e r e s t  has  developed i n  p r o j e c t i o n s  
n o t  on ly  o f  t h e  p o t e n t i a l  performance of  t h e  economy b u t  o f  
t h e  achievements  t h a t  could  be p o s s i b l e  i n  s p e c i f i c  a r e a s  i f  
r e s o u r c e s  were devoted  t o  those purposes .  l1 P r o j e c t i o n s  of  
t h e  f u t u r e  s t a t e  of t h e  economy must meet two c r i t e r i a  i f  
they a r e  t o  be widely u s e f u l .  F i r s t ,  they must ach ieve  an 
a u t h o r i t a t i v e  s t a t u s  i n  t h e  sense  t h a t  decis ion-makers  
' lGerhard Colm, Chief  Economist o f  t h e  Na t iona l  P l ann ing  
Assoc ia t ion ,  i s  p l a y i n g  a l e a d i n g  r o l e  i n  t h e  development o f  
concepts  and p rocedures  f o r  p l ann ing  i n  a democra t ic  s o c i e t y .  
See h i s  a r t i c l e ,  "Nat iona l  Goals and t h e  American Economy,11 
t o  be  p u b l i s h e d  i n  t h e  Nov.-Dec. 1964 i s s u e  o f  F i n a n c i a l  
A n a l v s t ' s  J o u r n a l .  
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throughout  t h e  s o c i e t y  u s e  them a s  a rough frame o f  r e f e r -  . 
ence. Second, t hey  must be based  on t h e  b e s t  s u r e  knowledge 
a v a i l a b l e .  They cannot  be t h e  p roduc t  m e r e l y  o f  s p e c i a l i s t s  
i n  economic p r o j e c t i o n s .  
The pr imary advantage o f  l ong  range p l ann ing  p r o j e c t i o n s  
i n  a democra t ic  s o c i e t y  i s  t h a t  t hey  w i l l  c o n c e r t  t h e  a c t i o n s  
o f  l a r g e  numbers o f  dec is ion-makers  i n  de t e rmin ing  t h e  d i -  
r e c t i o n  t h e  economy w i l l  move. They b r i n g  o u t  i n t o  t h e  open 
t h e  i s s u e s  t h a t  e x i s t  with r e s p e c t  t o  t h e  q u a n t i t y  and char-  
a c t e r  of  r e s o u r c e s  t h a t  w i l l  be r e q u i r e d  by a l t e r n a t i v e  
goa l s .  They h e l p  t o  i d e n t i f y  t h o s e  unde r t ak ings  which make 
i t  e a s i e r  t o  achieve  o t h e r  o b j e c t i v e s  o f  t h e  s o c i e t y .  Pro-  
j e c t i o n s  cannot  b e  made i n  i s o l a t i o n ,  however. They must b e  
l i n k e d  t o  t h e  f i n d i n g s  o f  b a s i c  and a p p l i e d  r e s e a r c h .  They 
must r ecogn ize  t h e  i n c r e a s i n g  numbers o f  t h e  l a b o r  f o r c e  who 
a r e  devo t ing  t h e i r  l i v e s  t o  t h e  p roduc t ion ,  d i s t r i b u t i o n ,  
and a p p l i c a t i o n  o f  knowledge a s  compared t o  t h e  p r o d u c t i o n  o f  
p h y s i c a l  p roduc t s .  They must i n  a word b e  s e n s i t i v e  t o  t h e  
q u a l i t y  o f  t h e  development o f  t h e  economy a s  wel l  a s  t h e  
quan t i ty  o f  p r o d u c t s  which i t  t u r n s  ou t .  
P o l i t i c a l  I n t e g r a t i o n  
The u l t i m a t e  t a s k  o f  government i s  t o  m a i n t a i n  and en- 
l a r g e  our  sense  o f  community. T h i s  i s  t h e  most d i f f i c u l t  
a r e a  i n  which t o  i n t r o d u c e  s c i e n c e  i n  p o l i c y .  A t  t h e  same 
t i m e  i t  i s  t h e  most u rgen t .  O b j e c t i v e  means o f  c r e a t i n g  a 
sense  o f  community a r e  v i t a l l y  needed on t h r e e  l e v e l s .  The 
12 f i r s t  i s  a t  t h e  l e v e l  o f  t h e  new g i a n t  urban  complexes. 
The unprecedented r a t e  o f  u r b a n i z a t i o n  h a s  produced a l o g  
j a m  o f  complex human needs  t h a t  a r e  o v e r t a x i n g  e s t a b l i s h e d  
' '%hilip E. J acob  and James V. Toscano, eds . ,  The In-  
t e g r a t i o n  o f  P o l i t i c a l  Communities ( P h i l a d e l p h i a  and N e w  
York: J . B .  L i p p i n c o t t  Co., 1964), pp. 1-2. 
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forms o f  l o c a l  government. 
The second g r e a t  problem o f  community development in -  
vo lves  t h e  new n a t i o n s .  T r a d i t i o n a l  s o c i e t i e s  a r e  seek ing  
t o  become n a t i o n s .  The speed and scope  o f  t h e i r  needs must 
c a l l  f o r t h  a s c i e n c e  f o r  ach iev ing  them. 
Th i rd ,  a t  t h e  l e v e l  o f  t h e  i n t e r n a t i o n a l  system, n u c l e a r  
weapons and t h e  means o f  d e l i v e r i n g  them are i n c r e a s i n g l y  
l o c k i n g  t h e  n a t i o n s  o f  t h e  world i n  what cou ld  b e  an embrace 
o f  dea th .  A t  t h e  same t i m e  new means o f  communication, 
t r a n s p o r t a t i o n  and p roduc t ion  a r e  i n c r e a s i n g  t h e  i n t e r r e l a -  
t i o n s h i p s  among the  peop les  o f  t he  e a r t h .  U n t i l  now u l t i -  
mate hopes and l o y a l t i e s  have been p l a c e d  on t h e  n a t i o n  s t a t e .  
A t  p r e s e n t  such in s t rumen t s  of i n t e r n a t i o n a l  coope ra t ion  and 
p o l i t i c a l  p r o g r e s s  as have been c r e a t e d  are s o  poor ly  
suppor t ed  t h a t  they  cannot f u l f i l l  t h e  needs  o f  an i n t e r -  
dependent wo r l  d. 
What seems t o  b e  r equ i r ed  a t  each o f  t h e s e  l e v e l s  i s  a 
s y s t e m a t i c  and o b j e c t i v e  unders tanding  and a b i l i t y  t o  u s e  
t h e  p r o c e s s e s  by which i n t e g r a t i o n  i n  i t s  non-parochial  
s e n s e  can b e  achieved.  Sovere ignty  s u g g e s t s  complete  in-  
t e g r a t i o n  w i t h i n  and complete d i s i n t e g r a t i o n  wi thout .  A s  
such,  i t  i s  a f r u i t l e s s  concept.  I n  f a c t ,  t he  scope and 
range  o f  i n t e g r a t i o n  i s  very g r e a t .  The smallest  sove re ign  
i s  h a r d l y  sovere ign  a t  a l l ,  and t h e  l a r g e s t  sove re ign  i s  
h a r d l y  sovere ign  i n  many dimensions.  
S o c i a l  s c i e n c e  r e sea rch  i s  now, pe rhaps  b e l a t e d l y ,  
t u r n i n g  aga in  t o  t h e  ques t ions  o f  how human be ings  can de- 
ve lop  e f f e c t i v e  new p o l i t i c a l  communities. The urgency f o r  
new i n s i g h t s  i n t o  t h e  b a s e s  o f  p o l i t i c a l  community c r i e s  o u t  
f o r  prompt and l a r g e  s c a l e  r e sea rch  suppor t  f o r  t h e s e  e f f o r t s .  
For every  d o l l a r  spen t  on such e f f o r t s  t e n  thousand o r  one 
hundred thousand a r e  s p e n t  on weapons whose i n t e g r a t i v e  e f -  
f e c t  i s  very  l i m i t e d  under  p r e s e n t  c o n d i t i o n s .  
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CONCLUSION 
Desp i t e  t h e  g r e a t  i n c r e a s e  i n  t h e  n a t i o n a l  r e s e a r c h  
e f f o r t ,  i t s  n a t i o n a l  impor tance  i s  n o t  y e t  c l e a r l y  pe rce ived .  
I t s  p resen t  s t a t e  r e f l e c t s  t h e  f ragmentary  c h a r a c t e r  o f  i t s  
growth and t h e  urgency which b rough t  i t  i n t o  be ing .  I t  i s  
t ime t,o t a k e  a long  h a r d  look  a t  ou r  n a t i o n a l  r e s e a r c h  and 
development e f f o r t .  A s  t h e  n a t i o n  examines i t s  e f f o r t s  i n  
t h i s  f i e l d ,  i t  w i l l  f i n d  t h a t  many impor t an t  pu rposes  a r e  
poor ly  served  with r e s e a r c h  r e sources .  I t  w i l l  f i n d  v a s t  
a r eas  i n  which s c i e n t i f i c  e f f o r t ,  though developing ,  i s  f a r  
too  t h i n  t o  s e r v e  t h e  n a t i o n ' s  i n t e r e s t .  I t  may f i n d  t h e  
need f o r  c l a r i f i c a t i o n  o f  t h e  concept  o f  b a s i c  r e s e a r c h  and 
extcnsiori  of suppor t  t o  t h a t  which i s  t r u l y  fundamental .  I t  
w i l l  f i n d ,  no doubt ,  t h a t  t h e  g r e a t  i n c r e a s e  i n  s u r e  know- 
ledge  r e q u i r e s  a. much l a r g e r  inves tment  i n  i t s  d i f f u s i o n  i f  
t h e  people  a r e  t o  con t inue  t o  p l a y  an a c t i v e  r o l e  i n  t h e  
d i r e c t i o n  of  the n a t i o n .  I n  s h o r t ,  i t  w i l l  f i n d  t h a t  t h e r e  
a r e  ma jo r  t a s k s  which must be  under taken  i f  s c i e n c e  i s  t o  
replaCP magic i n  policy-making a t  every  l e v e l  o f  t h e  
p o l  i t i  c n l  a n d  economic s y s t e m .  
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